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No tools required. Finger-tip pressure 


alone will instantly remove and replace 

American Slip Renewable type bushings 

when held in place by the re volutionary 
TUWSL. new Un-A-Lok Liner. 

Available in either A.S.A. Ground, Un- 


po or Delt-A-Liner O.D. finish, 
UN-A-LOK eliminates lock screws and 
holding clamps — 
makes original bush- 
ing lavout and installation much easier. Screw hole 
layout. drilling and tapping operations are eliminated. 
[ime is saved and labor costs are lowered. 














the New 


UN-A-LOK 
LINER 


Brings 

Instant 
Interchangeability 
to 

Drill Jig Bushings 





DRILL BUSHING CO., 5107 PACIFIC BLVD., LOS ANGELES 58, CALIFORNIA 
TELEPHONE LUdlow 3-1122 / TELETYPE LA 1315 





WORLDS LARGEST INVENTORY OF PRECISION DRILL JIG BUSHINGS’’ 
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personally speaking... 





AURORA, ILL. 


Dear T&P Reader: 


When this issue of Tooling & Production reaches you there will be 
still a couple of months to go before 1960 is history. But, if you are in any 
kind of a situation like we are, you will be thinking very seriously of 
what 1961 has in store for you and for our country. 


There is a continual flow of prognostications at almost any time. And 
the chances are you can find some that agree with your thinking regardless 
of whether you are optimistic or pessimistic. My observation has been that 
there is rather considerable feeling on the part of students of future trends 
that 1961 will end up being about like 1960, volumewise. Most predictions 
are for a slight decline in business the first six months with a little pick 
up the last six months, finally making the year about like 1960. 


advantages in your plant, contact the United States 
Diamond Wheel Co., 835 Illinois Ave., Aurora, Illinois. 


and information about how you can have these same 


If this is true, then the predictions of fierce competition in 1961 are 
probably quite accurate because almost invariably there is rough price 
competition when business volume remains steady. Similarly, there is an 
easing of competition any time that our economy is expanding and 
demand is increasing. 





All of this leads me to the suggestion that I want to make. It’s axiomatic, 
of course, that manufacturing managers can enormously influence net 
profits under conditions such as we appear to be able to look forward to 
in 1961. Every time you save a half cent per piece on a run of 50,000 pieces, 
you contribute a potential $250.00 to net profit. There are many plants in 
the United States that can effect economies through spending a few dollars 
on new machines or equipment or modern devices of various kinds that 





UNITED STATES DIAMOND WHEEL CO. 





ESSURELOK 


For a free reprint of the outstanding article 


“Diamond Wheel Test Program Pays Off” at 


are available. 


Tooling & Production will be full of cost-saving ideas in these next few 
months in both its editorial columns and the advertisements that it will 
expose to you. May I urge your most thoughtful consideration of every 
possible means of refining production operation to effect these very 
modest savings which can so greatly help the over-all picture in many, 
many companies. 






om 


Last month, I made quite a few comments about “Echo.” And then, of 
course, it promptly went out of sight for us in the United States. If you've 
been checking its progress, though, you, too, probably are aware that it is 
going over now during daylight hours so it is only visible with special 
instruments. I understand, though, if we have patience we’ll again be 
watching it cross the night sky. And if you have never seen it, I recommend 
that you try and spot it sometime. It’s easy to see and it’s a thrilling sight. 


Cordially yo 


Publisher 


ILL UNEQUALED ... DIAMOND WHEELS bonded by 
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VR-65 Tungsten-Free Carbide 


. The job is rough and finish boring half holes in a 

4 Tl mes C5 steel forging. The machine is a 4 way Cross Bore 
operating at a speed of 2360 rpm and 700 sfpm; with a 
feed of .005 and a .025 to .030 depth of cut. 


m oO re VR-65 tips are brazed to boring tools by conventional 
methods. 


ro S U ctl re) n i On this interrupted cut, VR-65 produced from 80 
/@) * to 100 pieces per grind as compared to 10 to 25 pieces 
by previous conventional tungsten-base carbides. 


VR-65 is the first of a new generation of carbides to 
provide ultra high speed machining on all types 

of steel . . . see your V-R representative 

for details or write: 


CREATING THE METALS THAT SHAPE THE FUTURE 


VASCOLOY-RAMET 


890 MARKET ST. WAUKEGAN, ILLINOIS 
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UNIVERSAL DRILL 
BUSHINGS | 


In Universal you get the best. Machined 

from finest quality steel. Blended radius on the top- 
inside diameter helps prevent tool hang-up and 
breakage. 100% concentricity and hardness tests insure 
accuracy and uniform quality. Knurled heads 


provide a quick, sure grip. 


Standard sizes and lengths in stock 
for immediate delivery. Contact the 
office nearest you— Universal 
Engineering Sales Co., 1060 Broad St., 
Newark 2, N. J.; 5035 Sixth Ave., 


Kenosha, Wis.—or our home office. 


CIRCLE INFORM-A-GRAM KEY NO. 6 


TOOLING & PRODUCTION | 


FRANKENMUTH 8, 
MICHIGAN 





NOVEMBER 1960 


THRIFTHASTER 


THRIFTMASTER 




















ABLE 


Ask NOW for our new catalog! 


1014 NORTH PLUM STREET 

DRILL * TAP ae: steady ~ os LANCASTER, PENNSYLVANIA 

REAM «¢ BORE Phone EXpress 2-2101 

COUNTER - BORE 

COUNTER - SINK 
FACE...with 
THRIFTMASTER 





Also Makers of DORMAN AUTOMATIC REVERSE TAPPERS 


THOMSON INDUSTRIES, INC 


CIRCLE INFORM-A-GRAM KEY NO. 7 





TOOLING & PRODUCTION 


YESTERDAY'S PIONEER ... TODAY'S LEADER 


WELDON /Seiunme teas 
60°, 82°, 90°, 100° ANGLES 


CHATTERLESS! 


Greater ease in cutting and longer life are the 
outstanding features of these Weldon tools for 
countersinking and deburring operations. 


Chatter is eliminated because of the single cutting 
edge. 





A trial will convince you. WRITE FOR FURTHER DETAILS 


Catalog list numbers are now marked on all Weldon tools and 
holders as an aid when reordering . . . another WELDON FIRST. 


Weldon distributors throughout U.S.A. and Canada carry complete stocks to serve you. 


in S co 
~ 


3000 WOODHILL 


< 
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BIG JOBS? 























CLAUSING GAP BED LATHES’ 
EXTRA CAPACITY 


HANDLES THEM IN STRIDE! 


You get the needed capacity to handle those BIG jobs simply 
by removing the bed segment of this Clausing 17” gap bed lathe. 
Note the swing in gap—28”. And the length of gap in front of face 
plate—9%4"”. Here, for sure, is a heavy duty, precision lathe that 
handles your big diameter work . . . in stride! Now, check its 
other “BIG CAPACITY” features: 





@ 3%" hole-thru-spindle. 





@ All-geared headstock ... shaved, hardened gears. 


@ Totally enclosed head and quick-change gear box, oil bath 
lubrication. 


©@ Big L-2 taper spindle, hardened and ground. 





Prices of the Clausing-Colchester @ Large, Gamet tapered roller bearings with oil flow lubrication. 


17” gap bed models, including 2- a ee SN 
U speed motor and Allen-Bradley nduction-har »P 9 y 
. controls, start at $5100; 13” at © Separate rod for power feeds. 


$2555 and 15” at $3580. Straight ra , : 
bed and profiling models also @ Precision construction throughout to equal or surpass American 


available. Write for complete standards of toolroom lathe accuracy. For example, each lathe is 
information today. factory-checked to turn round within .0001”. 





OUTSTANDING VALUES IN PRECISION MACHINES 





CLAUSING 





DIVISION OF 
ATLAS PRESS COMPANY 












11-118 N. PITCHER STREET, KALAMAZOO, MICHIGAN 
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Here you see the core of the ny 
Barber-Colman lathe line. To pro, — 
the new ideas claim, take just ty, And : 
examples, the Tape-r-guide ( direct) the 
below) and the 1610 tracer lathe the fi 
(lower right, opposite page), [ °F 


News about the Tape-r-guide? Wy, —_ 

tap e, tracer. > or out complex electronics, mA = 
electromechanical controls, this i. ew 

oper ator contr ol chine can do cutoff and boring x ee 
well as internal and external ste, Both 

turning, smooth tapers, and ey, yee 

some radii. Simplicity itself, it dos a 

its work with a single-point too] _ a 


The new ideas in turning) a 


NEW Tape-r-guide (16" and 20”), first 
basically mechanical lathe with fully in 
tegrated 8-channel binary code control 
system. Automatically performs stop-start, 
positioning, speed adjustment, and feed 
change functions; machines all practical 
tapers without “‘hunting’’ or step forma 
tion; produces simple radii; cuts chamfers 
without special tools; performs cutoff and 
boring operations and machines at 90° to 
the work axis — all without feedback or 
complex electronics. Low capital equip 
ment investment — simple, low-cost opera 
tion and maintenance 


baad °ARBER-fO. AN 
— a 





NEW 2013, 36-speed lathe (21 and 25”) — All-new, geared-head precision lathe { 
high-speed production or toolroom turning used in production shops with throw 
away insert tools at speeds up to 750 sfpm. For fast, accurate production of medium 
and short-run jobs. Spindle speeds to 1500 rpm (200 rpm optional); 66 thread cuttin 
and feed changes; 400-lb, two-speed tailstock; separate lead screw and feed shoft 
More rigidity, more threading features, more accuracy, more design refinements 

more lathe per dollar 





CTION 


the Ney 
Po Prov 
JUSE thy 
direct 
er lath, 


»? With. 
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completely controlled by the tape. 
And about the 1610 tracer? This is 
the “specialist,” a concept which for 
the first time strips off the toolroom 
equipment and offers a facing and 
turning lathe that is frankly a pro- 
duction tool. Tracer control multi- 
plies its productivity by making it 
semiautomatic. 

Both these new machines are inno- 
yations, and are signs of the unen- 
cumbered thinking that goes on at 
Barber-Colman. It is part of the 
heritage that has brought to Barber- 


Colman precision lathes such impor- 
tant design advantages as sealed 
gearboxes, controls that are simpli- 
fied and grouped, hardened and 
ground bedways, the use of precision 
antifriction bearings, and universal 
automatic lubrication. 


You can continue to expect signifi- 
cant design contributions such as 
these in the lathes Barber-Colman 
will build in the years to come. But 
meantime, take advantage of the in- 
creased productivity of the machines 
offered today. 


A good way to start is to call your 
Barber-Colman representative. 


Barber-Coiman Company 


BARBER 


COLMAN 





117 Loomis Street, Rockford, Illinois 





are from Barber-Colman 


NEW 1610T toolroom lathe (16'/," and 20”) 


toolroom touch 


the handwheel, you feel the difference tool 


the speed change dial for fast facing or a 


OD. Smooth, silent, fast acceleration under load 


speeds to 1500 rpm in the hig 


and 20” 


NEW 1610 specialist (16'/,” 


Tolima) olioi Me -tol ll lil -tulmelaleMeolel-idelilile Maer ih) 


facing, and boring 


producing accurate slolslisla-telel-teMMelelar wml] oN Le) 


variable spindle speeds to 1500 rpm 


to both carriage and cross slide; five-position turret-type longitudina 


teed stop — reduces skill requirements anc 


The minute you push the start button and grab 


Proven new 


nfinitely 


speeds operation 


The lathe with the 
role) amie s Try 


nag cut on the 


finitely variable 


NEW 1307T toolroom lathe (13) 
controls combined with super precision 


3000 rpm in belt drive can be changed under load 


High capacity and timesaving 
Infinitely variable speeds to 


Combines extra 


capacities (13” swing and 24” between centers) with extra quality 
selected Class ABEC-7 


super-precision spindle bearings; ground 


from-the-solid actuating screws; antifriction bearings on all shofts 


Meehanite castings 


concept reduces shaft connections 


gel mmalleliled 14-10 | turning 
Class B operators readily become proficient at NEW 1610 tracer lathe 


100 faster 


Infinitely 
variable power feed 
specialist 
within 0.001” 
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hardened-and-ground headstock gears; splined 


{and 1610-13) Con be. purchased with 


hydraulic tracer for about the same price as a toolroom lathe of the 


Real cost-busting combination of 


lathe and tracer control capable of holding diameters 








The new Vertical Illuminator and the 
AO Spencer Cycloptic Stereoscopic 
Microscope make a unique team that 
can be the answer to your problem 
whether it’s the inspection of detail in 
small diameter, deep hole borings, or 
delicate assembly of miniaturized parts 
where every move is critical. 

This low-cost illuminator readily 
attaches to the Cycloptic to provide 
efficient, shadowless illumination deep 
inside small orifices...and the Cycloptic 
delivers realistic, erect, true three- 


\merican Optical 
AS) Compan 


dimensional magnification of the illum- 
inated detail. 

The remarkable long working dis- 
tance afforded by Cycloptic (up to 7 
inches when Vertical Illuminator is used 
with 53 and 59 Series) gives you plus 
advantages ... permits ample room for 
large size objects or inspection and as- 
sembly tools. 

Add this unit to your present Cyclop- 
tic or ask about low-cost Vertical Illum- 
inator and Cycloptic stereoscopic mi- 
croscope combinations. 


emer ew eww wee eee ee eee meee 7 


Dept. M179 


Please send me FULL INFORMATION on the 
NEW AO SPENCER VERTICAL ILLUMINATOR 


AND CYCLOPTIC MICROSCOPES. 
NAME 
ADDRESS 

ZONE____STATE 


CIRCLE INFORM-A-GRAM KEY NO. 12 


Lee eww ewww ene 


| 
| 
| 
| 
| 


TOOLING & PRODUCTION 


tke we KR Ke eK ke ha 


Se a 


NEW HORIZONS 
For 
Tomorrow’s 


Engineering 


by Ralph A. Fuller 


Mr. Fuller is a Division Engi- 
neer with the E. I. du Pont de 
Nemours & Co., Inc. The talk 
excerpted here was presented 
at the Eleventh Annual Na- 
tional Conference of the Amer- 
ican Institute of Industrial En- 
gineers in Dallas, Texas. 


AS ENGINEERS the future is our 
business. It takes just this philos- 
ophy to assure us the new products 
and processes so vital to the ex- 
panding economy of the years 
ahead. The future requires a tech- 
nology constantly expanding in 
versatility that brings advantages 
to each succeeding generation. 

Industrial Engineering has con- 
tributed greatly with impressive 
gains for enriching man’s life and 
easing his burden. The Industrial 
Engineer offers the means by 
which impressive progress can be 
made and I am proud to partici- 
pate in your conference with its 
thought-provoking theme, “The 
’°60’s — A Challenge to Industrial 
Engineering.” 

I view the ’60’s as the founda- 
tion, for the 15 and 50 years be- 
yond. How well we design and lay 
this foundation will decide our way 
of life. But the fruit of test tube 
success cannot benefit unto itself. 
It takes engineering to make the 
results of research available for 
sale in the market place. 

Large research outlays will lead 
to technological breakthroughs not 
dreamed of today in electronics, 
metallurgy, chemistry and power 


. . . Continued on page 16 
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REGULAR TAPS 


you’LL WANT TO 
KNOW MORE ABOUT 


STANDARD 


SUBLAND DRILLS 


Want to eliminate tap breakage, burring, jig and 
fixture movement, time and valuable part losses? 

Mohawk Standard Drill-Chamfer sublands 
can do just that for you—plus, the obvious 
benefit of clean, concentric chamfered holes 
that will speed tapping operations, increase 
tap life, improve accuracy and lower both 
drilling, tapping and scrap costs. Yes, these 
“standards” drill and chamfer simultaneously. 
They’re faster, infinitely accurate, they outlast 
ordinary tools and remain positively concen- 
tric through repeated regrinds. 

And—they’re easy to select for any job, 
because Mohawk (and their distributors) stock 
all practical sizes in 3 step lengths and 3 shank 
styles for immediate deliveries. 


Ui 


Subland Drill-Chamfer Subland Drill 
for Regular Taps Counterbore for 
Fiuteless Taps 
Pipe Taps 
Heli-Coil* Taps 


Subland Drill-Drill 
for Tap Drill 
Socket Head an 

Cap Screws Body Clearance 


Mohawk Standard Sublands are also immediately 
available in Drill-Counterbore and Drill-Drill types — 
in all practical sizes, step lengths and shank styles. 


wk 


TOOLS, Inc. 


Montpelier, Ohio 


Write...Wire... Phone... 
for full information on 
the complete line of 
Mohawk Standard 
Subland Drills. 
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NEVER BEFORE—UP FRONT CONTROL WITH ONE HAND OPERATION 


Unique pilot wheel control is mechanically integrated with the clutch control, allows operator 
to engage power feed with a simple wrist movement of one hand. Without any adjustments, 
operator can use rapid manual approach then power feed, skip drilling technique, straight 
power feed or straight manual feed. There are four feed ratios—.004, .006, .009 and .012 ipr— 
with each of five available spindle speeds. 


NEVER BEFORE—SUCH A COMPLETE CHOICE OF MODELS 


Floor model Bench model Overhead model Multiple spindle model 


ON 


ator 
nts, 
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ROCKWELL ANNOUNCES... 





NEW POWER FEED 


on famous DELTA 20" drill presses 





NEVER BEFORE—‘‘JOB TAILORED” 
DRILL POINT PRESSURE 


A lathe-type cone clutch enables operator to adjust 
drill point pressure from 0 to maximum capacity of 
machine to permit power feeding on a production 
basis through a wide range of hole diameters. It 
furnishes power and thrust for drilling holes up to 
1”, yet delicately handles drills down to Vis” diam- 
eter. Torque sensitive adjustability feature stops 
feed when overloaded—avoids drill breakage. 








NEVER BEFORE—REMOTE CONTROL 
AND AUTOMATION 


Actuating plunger, an extension of the clutch shaft, 
Permits remote control which frees operator from 
manual effort. The power feed can be electrically, 
hydraulically, pneumatically, or mechanically inter- 
locked with other machines or synchronized with 
devices such as rotary tables, clamps and work 
feeds for semi or full automatic operations. 


Now Delta brings you advantages NEVER BE- 
FORE AVAILABLE on a standard drill press— 
with the most advanced development in mechan- 
ical power feeds. Every model in the new Delta 
20” drill press line offers power feed that gives 
you: a front mounted pilot wheel for effortless one 
hand operation; infinitely adjustable drill point pres- 
sure; built-in feature that permits remote control or 
interlocking with automation devices. 


With the flexibility of feeds afforded by “‘flick 
of the wrist’’ control, operator’s work is limited 
to loading, unloading, and actuating the tool. You 
get the adaptability of a power tool with the 
ruggedness, precision and capacity of a machine 
tool. Capable of handling production metalwork- 
ing jobs done by machines costing much more, 
these new Delta power feed drill presses provide 
a simple, low cost method of increasing produc- 
tivity and improving drilling quality. 

Thoroughly tested through a rugged trial of 
750,000 drilling cycles, Delta’s new power feed 
line offers many other outstanding features and 
NEVER BEFORE AVAILABLE benefits that 
you cannct appreciate unless you see them dem- 
onstrated IN ACTION. Let your Delta Indus- 
trial Distributor show you how the 20” power feed 
drill press can help you cut costs (he’s listed under 
“TOOLS” or “MACHINERY” in the Yellow 
Pages). Meanwhile, for FREE brochure. giving 
details and specifications plus information on how 
to add New Power Feed to your present Delta 
20” drill press, write: Rockwell Manufacturing 
Company, Delta Power Tool Division, 622L N. 
Lexington Avenue, Pittsburgh 8, Pa. In Canada: 
Rockwell Manufacturing Company of Canada, 
Ltd., Box 420, Guelph, Ontario. 


DELTA INDUSTRIAL TOOLS 


another fine product by & 


ROCKWELL 
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. .- Month’s Talk from page 12 
generation. Markets may spring up 
overnight, and today’s powerful 
markets will fall in the wake of 
scientific and technological inno- 
vations. 

No forecast of course, can be 
more than a statement of proba- 
bilities for the future has to be 
earned. In this light, I will outline 
an eleven point program to im- 
prove the effectiveness of an engi- 
neering operation. I will cover 
some broad concepts, some specific 


ideas and some applications. I will 
indicate areas in which I believe 
new and greater emphasis must be 
applied to meet the known and 
unknown challenges of the future. 
It is through the exchange of 
know-how, such as we are experi- 
encing here that we enhance and 
fire up inspiration. 

To understand the scope and ap- 
plication of the eleven point pro- 
gram, a brief description of the 
Du Pont Engineering Department 
should be helpful. 









Punch Multiple Holes in One 


a= iy Operation with REUSABLE 
DI-ACRO ADJUSTABLE PUNCHES AND DIES 





woh 













Pronounced die-ack-ro 


Di-Acro Adjustable Punches and Dies offer you an inexpen- 

sive means of rapid tooling for multiple punching of holes of 

a variety of shapes and sizes. They will do the job in a frac- 

tion of the time it would take using a single station punch 
press and at a fraction of the cost of standard tooling. All 
tooling can be arranged in a countless number of patterns so 
that most. multiple hole punching jobs can be accomplished 
in one operation. Tooling can be reused again and again. 
Holes can be as close together as *4” on centers. A template 
locates your punches and dies accurately. Di-Acro punches 
and dies are concentric, readily interchangeable. Standard 
rounds, squares, rectangles, ovals, D’s and other shapes in 
a variety of sizes are available from stock. 


Di-Acro Adjustable Punch and Die catalog is com- 
plete with detailed instructions and prices on all die 
sets, punches and dies. Consult the yellow pages of 
your phone book for the name of your nearest 
Di-Acro Distributor or write us for your free copy. 








O’NEIL-IRWIN MFG. co. 315 Eighth Ave., Lake City, Minn. 
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It is divided into five divisions. 
namely, Design, Construction, En. 
gineering, Consultants, Develop. 
ment Engineering, and Control Ae. 
counting and Cost Estimating. }t 
makes available its latest develop. 
ments in the field of engineering 
to all units of the Company. 

Highlighting our discussion to. 
day, this division has the respon- 
sibility of all phases of design for 
new facilities. Its scope ranges 
from the gathering and evaluation 
of basic engineering data and pro- 
curement of major equipment, to 
the working drawings and specifj- 
cations. 

The consultant and Development 
Section provides solutions to unus- 
ual engineering problems and in- 
vestigates advanced techniques. 

The Management Service Sec. 
tion is responsible for subcontrae- 
tor design and drafting, over-all] 
coordination of project scheduling, 
costs and cost reduction, improved 
methods, and development and dis- 
tribution of engineering standards, 

Design’s major role is to reduce 
to practice, in the form of profit, 
most of the research data that is 
turned out by about 2200 techni- 
cally trained people. 

The people are a design force 
that must have imagination and 
drive to create new methods and 
skills, to use facts and logic to ap- 
ply the engineered approach in 
transforming research into the tan- 
gibles of profit making facilities. 
They must have a distinct capa- 
bility for innovation. 

They must work in an environ- 
ment that fosters creativeness, im- 
agination and initiative. If we are 
tough-minded, aggressive design 
engineers will produce results. The 
eleven point program I will dis- 
cuss is essential to the existence of 
this environment. 

To reduce time from conception 
of an idea to its use, we telescope 
the research, design, construction 
and production phases of project 
work. Both the technical effort and 
its scheduling must be constantly 
evaluated during the design phase 
and very close liaison and careful 
follow-up are required if time is 
to be reduced. This is accomplished 
by using all sorts of devices and 
well-known practices. 


. . . Continued on page 18 
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THIS TRU-GRIT® ROTARY DIAMOND DRESSING WHEEL 
forms grinding wheels with speed, accuracy and 
economy unapproached by any other method 


It form dresses ANY grinding wheel—vitrified, 
resinoid, silicate, rubber or shellac bond. It has 
none of the limitations of crusher roll or single 
point diamond tool forming; it develops com- 
plex configurations and sharp, deep, square 
grooves with absolute accuracy, assuring exact 
reproduction in the work piece. It may do this 
in a single, quick pass between ejection and 
loading, without interrupting the production 
cycle. Downtime for tool changing on every 
shift is out; the Tru-Grit Rotary Diamond 
Dressing Wheel’s finishing and dressing life 
goes far beyond anything known before. Savings 


in downtime, the increased number of pieces 
produced, the lower cost per piece over the 
life of the Tru-Grit Rotary Wheel are things 
to make cost engineers take a second look. 
But, perhaps the most dramatic difference of 
all is in the meticulous accuracy, fine finish 
and routine uniformity of the processed pieces. 
This is what quality control engineers have 
dreamed about and it makes quality control 
reports something of a formality. If you’d 
like facts and figures on actual applications 
of the Tru-Grit Rotary Diamond Dressing 
Wheel, write us. 


Ww 
Cwrr> HEEL TRUEING TOOL COMPANY 


7970 SEMI-CENTENNIAL 7960 
Main plant and office: 147-3200 W. DAVISON, DETROIT 38, MICHIGAN 

Southwestern plant: DALLAS, TEXAS e Western plant: LOS ANGELES, CALIFORNIA’ 

Eastern affiliate: WHEEL TRUEING TOOL COMPANY OF NEW JERSEY, BLOOMFIELD, N.J. 

Canadian plant: WHEEL TRUEING TOOL COMPANY OF CANADA, LTD., WINDSOR, ONT. 


Oldest and largest diamond and diamond tool specialists in the Western Hemisphere 


INDUSTRIAL DIAMONDS ¢ DIAMOND TOOLS «¢ DIAMOND-MISER TOOL TURNING DEVICES +¢ MINING AND OIL 
FIELD DIAMOND DRILLS « MASONRY DIAMOND DRILLS AND SAWS ¢ PORTABLE DRILLING MACHINES AND SAWS 
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PERTINENT QUESTION: 





WHY do you need 
the Profilometer? 


FACTUAL ANSWER: 





To check practically a// surfaces 
against microinch roughness specs 
—and to help cut production costs 
in 7 different ways. 


FREE BULLETIN LT14 gives details on the 
Profilometer and its practical applications. 


May we send you a copy? 


MICROMETRICAL [16] tee  usort ween 


MANUFACTURER OF THE PROFILOMETER® @ PROFICORDER® e@ MICROCORDER® 


WAVOMETER® @ ANDEROMETER® @ VAROMETER® 
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. . . Month’s Talk from page 16 
1—Project Control By Computer 

To set the stage, Du Pont de. 
signers are active on 500 studies 
and projects. With 1300 technica] 
personnel working on such a large 
and diversified activity, much of 
it concurrently, you can appreciate 
the magnitude of planning and 
scheduling on drawings, procure- 
ment, specifications and the effec. 
tive application of design man- 
power. Let us take a closer look at 
one of these activities. 

A computer produces a procure- 
ment schedule; it shows a sched- 
uled date versus an actual date for 
each phase as a procurement item 
progresses from “request for 
Quotes,” to purchase, to fabrication 
release, and shipping. The Univac 
screens the multitudes of procure- 
ment schedules, then each project 
produces separate “Activity” and 
“Exception” reports. These tell us: 

Procurement status by work 

type. 

Delinquent items. 

Items to be procured — sixty 

days. 

Status of critical items. 

Items, grouped by vendor. 

Statistics for status charts. 

“Activity” or “Exception” re- 

ports. 

This is typical of the information 
produced for control of design ac- 
tivity. It results in timely applica- 
tion of our people to project work 
and puts the emphasis where it 
belongs. 

Within the next several years 
we will require memory devices 
with capacities in the range of 500 
million to one billion digits. This 
will give us design information on 
instant demand and will further 
increase the utilization of our 
people. 


2—"‘Arrow Diagramming” 
on Computers 

A new approach to improved 
planning is the “Arrow Diagram” 
technique which was developed 
jointly by Remington Rand and 
the Du Pont Co. 

Inherently, engineering projects 
contain a technological sequence in 
that parts cannot be started until 
others are partially or wholly com- 
plete. Conventional charting and 
graphs do not permit adequate 
analysis of thousands of details. 

. . . Continued on page 20 
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Over 3000 Henry & Wright Dieing 
Machines in service today, attest to 
the popularity of one of our earliest 
forms of automation. They were 
born to the mass production industry 
almost before it started. Every model 
employs the same basic design prin- 
ciples. A low center of gravity with 
all driving elements below the die 
: bed assures stability for high speed 
operation. Precision alignment is pro- 
vided by the long guiding surfaces; a 
pulling stroke rather than a pushing 
: force gives better control; angular 
thrust of crankshaft is absorbed by 
! lower crosshead instead of by slide 


se Se Oo Ol MH MH 
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These Henry & Wrights Do 
; What 5 to 10 Conventional 
Presses Do- More Quickly 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 




















or punch. These and many other fea- 
tures assure maximum die life, at 
higher speeds, with more profit for 
you. 

These high production units can 
replace the work of several conven- 
tional presses cutting labor costs pro- 
portionately. Modern progressive dies 
can produce virtually any shape, with 
any material, simpler and faster. Let 
H-P-M engineers adapt Henry & 
Wrights to your next mass produc- 
tion problem. Take advantage of less 
operating cost, reduced amount of 
floor space required, greater produc- 
tion output. 
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Cut costs with 


STRIPPIT 
Self-Contained 
Tooling 





STRIPPIT shortens lead time... setup 
of Type “HS” Hydr.-Strip Units shows 
%” thick punched pece in foreground. 
STRIPPIT tooling like this can be set up 
immediately after the pattern is O.K.'d. 





rs e ~~ 


STRIPPIT lowers labor costs. Typical set- 
up of Type“C” Units can be set up by 
most bench men. No high-salaried tool 
and die makers nce ed. ‘C” Units punch 
holes to .3125” diameter in 4” material. 





STRIPPIT cuts press downtime. Type“H” 
Unit setup ready to move into press after 


previous run is finished. Nothing attaches 
to the press ram. Type “H” Units punch 


holes to .500” diameter in 4%” material. 








STRIPPIT eliminates expensive custom 
dies. Type “BL” Units in press setup save 
time au cost needed to pote and build 
single-purpose dies. “BL” Units punch 
holes to 3.500” diameter in 4%” material. 





STRIPPIT assures minimum investment. 
“CJ” Units punch numerous hole sizes to 
3.500” diameter. Simply replace punches 
and dies! Re-using units cuts investment 
in idle dies, minimizes storage problem. 





STRIPPIT sets - faster. Type “E” Units 


are permanently aligned to punch holes in 


channels and shapes. Pilot pin and punch 
are concentric for fast, accurate position- 
ing on precision-drilled template. 





STRIPPIT versatility is unlimited. Type 
“BL” Pierce Nut Units punch and stake 
Fabristeel Multipierce Nuts, can emboss 
simultaneously. STRIPPIT units can beset 
up in any hole pattern and used repeatedly. 


Write for the new STRIPPIT General Catalog 


WALES STRI PPIT INC. die 


212 Buell Road ® Akron, New York 


. 
sree? 


In Canada: Strippit Tool & Machine Company, Brampton, Ontario. 
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. . » Month’s Talk from page 18 

In application, it starts by list. 
ing every job that has a bearing on 
the project. Then relationships are 
established — such as what must 
precede each job, what follows it, 
and what can be run concurrently, 
Next we inject the elements of 
time and cost. 

Many details require a computer 
program developed to produce a 
series of optimum schedules and 
related costs. On a test of a recent 
project, 1700 job arrows were used 
to diagram the sequence of design 
activity. The computer produced 
56 different schedules varying in 
overall time from 600 to 500 work- 
days. 

One major disadvantage of the 
system is the considerable amount 
of input-detail required; we are 
investigating ways and means to 
alleviate this. 

We have made major use of 
computers in our engineering re- 
search work for ten years and in 
design application about four 
years. From this experience we 
believe it worthwhile to prepare 
computer programs with a funda- 
mental approach rather than em- 
pirical formulas. We are thus able 
to design less expensively with 
greater assurance. 


3—Mechanizing Design Calculations 

A number of factors stand out 
as being important to the success- 
ful use of machine computations 
for assisting design engineers. They 
are Management Action, Technical 
Adequacy, Personnel Training, 
and Timely Service. 

Management Action: The ques- 
tion arose recently in a design 
problem whether the _ short-cut 
methods normally used were lead- 
ing to over-design and unnecessary 
investment. Management’s attitude 
is therefore a critical factor. If 
their primary concern had been 
with the cost of producing the de- 
signs, they would have been satis- 
fied with short-cut methods. In 
this case, they wanted better de- 
signs leading to higher returns on 
investment. 

Technical Adequacy: After ana- 
lyzing our needs, we achieve 4 
running computer program that is 
mathematically rigorous, techni- 
cally comprehensive, and suffici- 
ently general to handle most de- 

. Continued on page 4 
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TOOL POST GRINDERS 

e of 
| Te- 

d in 

four 

we 
pare 
nda- Quick, easy 

em- . 

able mounting on lathes, 
= planers, shapers, millers 
~ With only the small tool investment 
ow in a Dumore Precision Grinder you 
—_ can get that production, tool room 
10ns or maintenance grinding operation 
‘hey done—right on the basic machine 
ical tools you already own! 
ing, Quick, easy mounting gets it on and 

off your machine tools fast. It con- 





verts lathes to cylindrical grinders 

. Shapers, planers, millers to sur- 
face grinders . . . standard grinders 
to high-speed internal grinders. 
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PORTABLE 

YOU CAN DO MORE WITH PRECISION 
METALWORKING 
TOOLS 
® 


THE DUMORE COMPANY « 1304 17th St., Racine, Wisconsin 


NDERS « PR 
OLS e QUILLS AND ACCESSORIES 






Dumore Grinders have precision- 
built quills designed to give close 
tolerance performance at speeds 
from 4600 to 42,500 RPM. Nine 
models, from 1/14 to 3 hp, swing 
¥g"” to 12” diameter wheels. Inter- 
changeable pulley settings provide 
correct surface speeds for efficient 
grinding in all wheel sizes. Priced 
from $93.00 up, FOB Racine. 
Write for details. 





DRILLING UNITS © DRILL HEADS 
ECISION GRINDERS 
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The way Pipe Machinery’s 
Correlchek Inspects NPT, ANPT, NPTF 
and NGT Threads 


Here’s an amazingly fast, accurate method for checking the pitch diameter, crest 





truncation and root truncation of precision pipe threads (internal and external). 
You simply set the instrument with master gages using your present gage members 
— then presto — check your fitting to the proper tolerances indicated by color zones 
on the dial. There’s nothing to remember — nothing to figure out. The Correlchek 
does all your thinking for you... completely eliminates any chance for human error! 
For more detailed information on this wonder working Pipe Machinery gage, 


write us on your company letterhead today. ye 


co 






THE PIPE MACHINERY COMPANY 29100 Lakeland Boulevard « Wickliffe, Ohio « Greater Cleveland 
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Lower Cost 








Wring-Fit Bushings assure 
distortion-free assembly 


Positive clamping provides 
holding strength of 2 to 5 
times that of press fit. 








and 
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Bushing Bore is straight and 
concentric. Factory finished to 
Class 1, 2 or 3 fit to-meet 
in die shoe. your requirements. 





\ 
mn 
Vy 


MV 


NTO 2 


V 


NS 


hk 


(Cu 
| THF 
WEE 


Ground shoulder of bush- 
ing seats on finished sur- 90° 
face of die shoe for posi- 
tive alignment. 


_ bronze-plated, wring-fit guide 
pin bushings are honed on the I.D. 
for accurate geometry, precise dimen- 
sions and to provide the best surface 
finish for lubrication. Bushings are wring- 
fit in die shoe to assure distortion-free, 
full-bearing surface that results in better 
die alignment, less maintenance and 
longer die life. In addition the Lamina 
method of clamping bushings to die 
shoes provides holding strength of two 





Lamina Bushings and Guide Pins are made in 
types and sizes to meet every requirement. 
More than 800 items are described and illus- 
trated in our catalog— write for your free copy. 





square to finished surface 
of die shoe. 
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..- Cut Maintenance ... Lengthen Die Life 


BRONZE-PLATED 


GUIDE PIN 
BUSHINGS 


Bronze-Plate on hardened 
steel for strong, free-run- 
ning, non-galling bushings. 








Bushing I.D. is 


to five times that of press-fit bushings. 
For more accurate press operation, higher 
production and lower maintenance costs 
—standardize on Lamina, the originators 
of Bronze-Plated Guide Pin Bushings. 

Lamina also manufactures: Steel Bush- 
ings and Guide Pins, Bronze-Plated 
Wear Plates, and Bronze-plated Parts. 
Complete facilities for the manufacture 
of steel or carbide precision dies (lamina- 
tion, progressive, transfer, etc.). 


DIES AND TOOLS, INC. 
P.O. BOX 31, ROYAL OAK, MICHIGAN 
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MACHINES THAT 
eel aa PROFIT 


conversions remove more 
metal Jol) a oLelee a than 


iconwerted Slauers of 
id oko m_t-heel- mt _SVA-m- Bele mp eet- 8. <= 





One company reports that a job previously estimated at 
thirty-three hours planing time per piece was reduced to 
four hours actual machine time per piece with their Futur- 
mill conversion. The savings derived from the one job of 120 
pieces more than paid the entire cost of converting the 





planer. Others report equally substantial savings in time; 
greater production capacity for one machine; and the dis- 
covery of many new applications for converted machines. 





Futurmill will convert your 
planer or obsolete ma- 
chine to a modern and effi- 
cient machine tool. . . 
capable of carbide milling. 
Spindles from 3 to 50 
horsepower—direct drives 
and geared drives—in a 
wide rangeof speeds; drive 
modifications for all move- 
ments; automatic con- 
trols; and complete engi- 
neering. For how much? 

. about one tenth or less 
the cost of a new machine 
that can perform similar 
work. 




















For complete information—call or write: 


Futurnl ine. 


6360 HIGHLAND ROAD. PONTIAC, MICHIGAN 
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. Month’s Talk from page 29 
signs of each type. This is done by 
merely filling in data sheets for 
the computer. 

Personnel Training: With the 
computer program we had to teagh 
engineers how to use it. In the 
first place, it gave more detaileg 
information on the expected per. 
formance of designs than they ever 
had before. Secondly, it demandeg 
more precise knowledge of the de. 
tails than the short-cut method 
Finally they had to get used to the 
idea they could evaluate many aj. 
ternative designs on the computer 
in less time than they could work 
through a single design by the go. 
called short-cut manual method 

Timely Service: One of the truly 
important features of our general- 
purpose computer programs, is the 
speed with which we get results, 
We take computer data sheets to 
the computer room and obtain 
printed answers within 24 hours, 
Or, we get a print out calling at- 
tention to mistakes made in filling 
out the data sheets. 


4—Computer Information 
Application 


In this industry, process evalua- 
tion studies are a big part of de- 
sign. However, they are often 
time-consuming, after the idea for 
the alternative has been generated. 

Among the methods available in 
attacking engineering problems, 
the most striking is the use of ana- 
logs to predict performance. 

Analog simulation is exactly like 
having a miniature plant at your 
fingertips. It may be manipulated 
to operate almost any way you 
choose. While its behavior will 
match the plant’s behavior the an- 
alog model operates without the 
limitations of a plant as to time, 
cost, safety, and disturbance of 
production. 

With a simulated plant on 2 
computer, different control settings 
can be tried 50 times an hour it- 
stead of once a shift. A dozen prot 
ess changes can be simulated and 
evaluated in preference to the ii- 
stalling of a piece of equipment 
that may have to be changed 
Emergency procedures can be tried 
also under conditions that may 
cause real production loss. 


. Continued on page % 
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DEBURRS TWICE AS FAST 
..-pays for itselfin 4 weeks 





ole in 
lems, 





Job. Deburring fillet weld of spud inside of hydraulic 
cylinders, Formerly done with electric tools and hand files. 






y like 

your With Rotor M 1118 Grinder . . . equipped with mounted 

lated ore point or rotary file . . . does job in half former time. Savings paid 
you - Rotor a for this 20,000 rpm Rotor air tool in less than 4 weeks, 


will M1118 


e an- —. * Ask tor demonstration of this midget grinder, and other 


t the a | cost-cutting Rotor air tools, Complete line described in Bulletin 
: o ' 
time, to 1,200 rpm. 4a .  53C, free on request. 


e of Heavy duty ch y of Universal Hydraulic Co., Willoughby, Ohio 


1%” collet 
R : Assembly Tools «+ Drills 


or wheel 
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on a cy ‘ OMertical Grinders - Scalers » Chippers 
qa Tools + Air Motors. . .. 
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The Rotor Tool Company - Cleveland, Ohio 
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. .. Month’s Talk from page 24 
5—Rapid Data Through 
Documentation 

A documentation program js 
underway to maximize the re-yse 
of one of our most valuable re. 
sources — the technical informa- 
tion generated by Engineering De. 
partment personnel. 

Our key technical and economic 
information-aggregate of about a 
billion dollars investment is made 
available to help solve today’s 
problems. For both past and cyr- 
rent projects, the various unit op. 
erations, in an engineering sense. 
are segregated into information 
packages. They are indexed under 
dozens of terms which are then 
recorded in suitable equipment 
constituting a ‘‘memory.” 

Our engineers and designers tap 
this “memory” with inquiries. To 
answer inquiries mechanized 
searches are made by “memory” 
equipment, and design information 
relative to each question is identi- 
fied and its sources are furnished 
to the inquirer. He reviews this 
data for broad answers and for the 
location of drawings, specifications, 
calculations or other detailed in- 


« 
Measure SPECIALS Easily 
- 4 formation pertinent to solving the 
with This New problems at hand. 


- ° . This saves time from fruitlessly 
Universal Staging Fixture searching; it avoids duplication of 
effort; it indicates areas where de- 
velopment is needed to answer 
frequent questions; it indicates 






i 


Oa 


P<) 


Cut set-up problems in measuring small parts, cylindrical pieces, 


odd shapes. There’s a new Universal Staging Fixture to posi- where changes are desirable to 
tion just about amy part up to 3 inches in length. Mount the part overcome equipment operating dif- \ 
ficulties and it supplies the tech- 


and see the sharp image on the distortion-free 10-inch screen. 
nical man the best of past knowl- 


Get micrometer readings to .001”. So easy unskilled help can edge to use as a springboard to 


learn it in less than half a day. Other big savings, too... extreme- creation. 
ly low purchase price, plus almost unlimited versatility. With 6—Models and Photography 
your choice of understage and surface illumination, and the new The use of models is a major aid 


in producing economical design. 
Their integration into project work 
has increased the ability of de- 
signers to make major engineering 
contributions in less time. 


Universal Staging Fixtures, you can just about write off special 
jigs and fixtures as a cost factor. 





Find out more about how B&L can simplify your precision in- 





( fauscn & Lome miconroRaTi® 1 Crete line of inser, | doe mene ase 
77311 Bausch St. Rochester 2. N.Y. plete line of instru- date facilities ye Deere — 
| Please send literature on: ; ments to help you. Mail ee the — 

| 0 ny nian " soo D-15 | the coupes now. The study model is conceptual. 
1 0 eg 0 em nits It materially assists in developing 
(C0 Toolmakers’ Microscope [J Optical Aids, 0-1059 a the best arrangement with mini- 
| NAME . | BAIL SCH 6 LOMB mum design effort. It expedites 
SE a | : wy agreements between design func- 
| ADDRESS | 7 tions and our clients. Materials 
| or ae 2) ae, ee | used in its construction are simple 
: rae ZONE ...... STATE ......... | _ . . Continued on page % 
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ANOTHER EXCLUSIVE from D@@LL 


SUPER DRILLING 


with 
New COLD-POINT* Drill 
Carbide Tipped - Patented 


Here is a revolutionary new drilling concept that will enable you 
to drill blind, deep and through holes faster and more accurately 
in the most difficult of materials. The new COLD-POINT Drill 
has a patented internal cooling facility that delivers coolant 
through the drill, ejecting it under high pressure at the point of 
its tungsten carbide tip. Heat is carried away so fast that the 
drill and workpiece seldom reach temperatures above 100 deg. F. 





































HERE’S THE POINT... 





The tungsten carbide tip has a negative rake to break chips into 
small pieces. These are quickly flushed up through the flutes by 
the pressurized coolant. Results: faster drilling; no withdrawal; 
accurate, superfine finished holes that often eliminate reaming. 


It’s unequaled in hard, tough, abrasive materials, including the 
“exotic” high-temperature alloys. The COLD-POINT Drill will 
also substantially increase production on aluminum, brass, stainless 
steel and many other materials which do not present as great a 
drilling problem as high-temperature alloys. 


AVAILABLE IN 3 LENGTHS 


COLD-POINT Drills are available through your nearby DoALL 
Sales-Service Store. Over 200 standard sizes, %”-34”, and 
letter sizes A-Z, in Jobbers, Stub and Taper Lengths. Spe- 
cial lengths, diameters and internal threaded shanks can be 
furnished promptly. Also available: h.s.s. and DoALLoyf 
(cast alloy) tips. Prices on application. 


Start cutting your drilling costs with DoALL COLD- 
POINT Drills. We invite you to try these sensational drills 
on your own work. Call your local DoALL Store today. 


Reamers Drills Taps 


T 


Files 


With COLD-POINT Drills 


you get increased productivity at 
lower cost on your... 


Screw Machines 
Chucking Machines 






Drilling Machines Wheels 

Turret Lathes Co IN ST OCK 
COLD-POINT Drills can be used on ' AT YOUR LOCAL DoALL STORE 
any machine with hollow spindle. all laboratory-inspected 


Any other machine can be easily % FF) 
\ Machines ey Sertoce = Power = Reach for 
ond Blades 5... Grinders Sews Your DoALL If 
Catalog Oy 
a 


._M.—Mossberg 


adapted with a coolant-fed chuck. 
US: Patent No 2,871,983 CT-04 le; 


THE DGALL COMPANY DES PLAINES, ILLINOIS 
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HAMILTON 
VARIMATIC ® 
DRILLING MACHINE 








CAPACITY TO 5/16” 


Drills to the center of a 10” circle. Head 
swings radially on column and locks at any 
position. Vertical adjustment of head on 
column, 6”. Spindle speeds from 840 to 9300 
R.P.M. infinitely variable in two ranges. 22” 
feed of spindle. 


NEW bearings, new castings, new ratios 
make this Varimatic the most accurate, the 
most rigid we have ever built. 


CLEARANCES 
Center of chuck to column 5” 
Round table to chuck 10” 
Rectangular table to chuck 9Y,”" 
Base to chuck 14” 


This new Varimatic brings a new dimension to 
the production drilling of small precision 
holes. See it at your dealer's show room. 


COMPANION TAPPER 


also Super Sensitive and Precise 


Taps to the center of a 
6%_” circle. Capacity, 













Spindle returns to nev- 
tral position and stops 
rotation 
automatically when 
pressure on the feed 
lever is released. En- 
trance and withdrawal 
of tap is gentle. Thin 
materials are tapped 
without strip- 
ping. Brittle ma- 
terials without 
chipping. Blind 
holes without 
tap breakage. 


8 FIND OUT ABOUT IT 


Our Bulletin No. T/2960 illustrates and de- 
scribes the Hamilton Super Sensitive Tapping 
Machine in full. Shows features by means of 
a sectional engineering drawing. It's free, 
too. Write for it today. 


If you would like the complete Varimatic 
story ... with pictures, and a sectional 
engineering drawing . . . write for our 
FREE Bulletin No. V/2960. 


THE HAMILTON TOOL 


COMPANY 


832 SOUTH NINTH STREET 


HAMILTON, OHIO 
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and rough. For instance, wood and 
wire are used to mock-up different 
arrangements before arriving at a 
satisfactory one. This study model 
work is usually done in the draft- 
ing room, by the engineer and de- 
signer. 

The field transmittal model is 
the result of a team effort of de- 
signers and modelmakers and is 
built to sufficient scale to give 
design information for actual con- 
struction. As an added dividend, 
they are used to train operators, 
determine accessibility of compo- 
nents, safety, and maintenance 
needs. 

We use photographic equipment 
and sensitized drafting film to 
make useful engineering drawings 
of most anything that can be pho- 
tographed. 

The future will see an expand- 
ing application of models and pho- 
tography to engineering. They in- 
itiate more creative designs, reduce 
routine drafting, and enhance the 
engineer’s responsibility toward 
designing facilities for low invest- 
ment, operating and maintenance 
costs. 


7—Enhancing the Research 

Design Relationship 

In business, things change rap- 
idly and we must keep running to 
stay ahead. Out of the laboratories 
have come new materials and tech- 
niques from which have evolved 
advantages never before enjoyed 
by previous generations. Research 
on the part of both us and our 
competitors is characterized by a 
constant quest for new ways to 
exploit matter and energy. 

To compress the “research de- 
sign phase,” for optimum project 
benefit, requires the ultimate in 
cooperation between these two 
groups. To achieve this coopera- 
tion, it is essential that there be 
early participation of design at 
the time the research program for 
a project is being organized. Norm- 
ally research personnel are long 
on scientific training, knowledge 
and ability but short on experi- 
ence, economics and commercial 
“seale.”? Design can assist research 
programs by taking a constructive 
look at research proposals, and 
pointing out areas that need fur- 
ther exploration for practical con- 
siderations. 


TOOLING & PRODUCTION 


“Product yield” and “equipment 
utility” are very important factors 
in determining when a product js 
sufficiently developed for ale 
Sound design judgment can ma. 
terially assist the research team to 
interpret and project the results 

We assign first-line design talent 
to handle key posts in the “joint. 
effort” approach on project work 
The pattern, not new to industry, 
permits taking maximum advan. 
tage of design know-how in the 
early stages of project develop. 
ment. Maximum advantage of the 
team from research, manufactur. 
ing, sales and others, is quite an 
advantage. 

Research and design are both 
objectively creative. One is more 
fundamental — the other more 
practical in approach, and their 
apartness does not belong in the 
future. The most successful ven- 
tures will find “research-design,” 
as a closely knit team effort. 


8—Enhancing The Design-Construc- 
tion Relationship 


Project complexities and new 
innovations in recent years, and 
in the years ahead, demand in- 
creasingly stronger ties between 
design and construction if we are 
to achieve a high plane accuracy. 

To further enhance this relation- 
ship, we have established three 
active design-construction commit- 
tees; namely, materials handling 
instruments, and electrical. 

Typical of all three is the ma- 
terials handling committee. Its or- 
ganization consists of representa- 
tives from construction, expediting, 
vendor inspection, design, engi- 
neering consultants, and purchas- 
ing. They meet monthly and give 
wide distribution of their minutes. 
They also issue a Materials Hand- 
ling Manual. Objectively these 
committees promote effective ex 
changes of design and construc 
tion information for the combined 
impact in solving problems. They 
review available materials and 
methods, and develop new oné. 


9—Productionizing Construction 


“Productionizing” of construe 
tion work is a potent source fo 
reducing cost. Design plays a very 
important part in maximizing 
these savings. 

. . . Continued on page # 
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use it with confidence! 


THE HAMILTON TOOL COMPANY 


832 SOUTH NINTH STREET 



























HAMILTON 
VARIMATIC ° 


SUPER SENSITIVE 


DRILLING MACHINE 


The NEW Hamilton Varimatic, 
Super Sensitive, Variable 
Speed, Small Hole, Precision 
Drilling Machine is, by far, the 
smoothest Varimatic we have 
ever built. It has fewer parts, 
is subject to less wear, and re- 
quires less maintenance than 
ever before. Tolerances have 
been tightened. Working 
clearances have been _in- 
creased. It offers flexibility 
and sensitivity, accuracy and 
stamina far beyond the re- 
quirements of the average 
user. 

Some specifications are given in the 
one column ad on the facing page. 


HAMILTON, OHIO 
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Do you have 
a special 
die set problem? 






































Producto can help you solve it. Special die sets can 

be large or small—weigh tons or a few pounds; they may 

be of steel plate, or castings; two-plate or multi-plate. 
Often, they can be ordered directly from Producto’s 





catalog. We regularly machine our “catalog specials” to 
meet your individual requirements. And, when you need 
a radically different, one-of-a-kind die set—call us. Our 








35 years of die set manufacturing experience are yours DE 
for the asking. = 
Just call your nearby Producto distributor, or our manv- 
facturing plants in Bridgeport or Detroit. 
DIE SET DIVISION 
THE PRODUCTO MACHINE COMPANY 
PRODUCTO 945 Housatonic Ave., Bridgeport 1, Conn. Manufé 


by skill 


72=RODuUCTO |- 


DIE SETS & ACCESSORIES + PUNCHES & DIES - TOOLROOM EQUIPMENT 


CIRCLE INFORM-A-GRAM KEY NO. 30 









NU 


ne lf Le 





NOVEMBER 1960 


DEPENDABLE... predictable response to 








Hints.” 


LATROBE 


Manufactured 
by skilled 
American 
labor 











Send for Bulletin 102— 
‘Helpful Heat-Treating district steel service centers near you. Grades include: Olympic FM 


heat treatment every time 


The full uniformity within each bar of Desegatized FM die steel 
and the consistent uniformity from lot to lot simplifies the heat treat- 
ment of your die components. Predictable hardnesses are readily 
attainable ... distortion and size change are minimized . .. danger 
of cracking is lessened! 

In free machining FM die steels, full uniformity is achieved through 
Latrobe's unique Desegatized process of manufacture. This process 
guarantees an even distribution of carbide particles, free machining 
alloy sulphides and other alloying elements . . . factors leading to 
improved machinability, greater toughness and improved wear resist- 
ance in addition to the optimum heat-treating characteristics. 

Latrobe’s 12% chromium FM die steels are available through 


(Type D-2) for long-run applications; GSN FM (Type D-3) non- 
deforming die steel; Cobalt Chrome FM (Type D-5) for extra 
resistance to galling and pickup. 

Call your Latrobe representative today! 


LATROBE STEEL COMPANY 
LATROBE, PENNSYLVANIA 


BRANCH OFFICES and STEEL SERVICE CENTERS: BOSTON + BUFFALO + CHICAGO 
CLEVELAND + DAYTON + DETROIT + HARTFORD + LOS ANGELES + MIAMI + MILWAUKEE 
NEW YORK . PHILADELPHIA . PITTSBURGH ° SAN LEANDRO ° TOLEDO 
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HANNIFIN 
has a faster, 
more rugged 


AIR MOTOR 


the Hannifin 


bines a ruggee 
double-acting ai 
with a solenoid ¥ 
air passages pe 
cycling. Suit speed. 
trols make i ; 
slow either or bot 
Mounting dimemsit 
change with mast « 
applications. “t 
livery in “stand 









ARKER 
ANNIFIN 
CORPORATION 


PxreEuUMaric ano Hyorautic 
SYSTEM GQOMPONENTS 


HANNIFIN 
COMPANY 


A DIVISION 
563 South Wolf Road 


3155-PH © Des Plaines, Illinois 
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Steps are taken in each project 
to insure modular repetition. It was 
agreed that a model would be used 
and that during its development, 
it would be studied in minute de- 
tail by design and construction en- 
gineers as well as by research. 
Each was given every opportunity 
to make his best contribution to 
the project. As design progressed, 
changes were made to the model 
wherever improvements were ap- 
parent. Engineers and superinten- 
dents were brought in from con- 
struction for consultation and ad- 
vice. Concurrently construction 
engineers plan for the most eco- 
nomical sequence of installation. 

Admittedly every job is not a 
laboratory nor does it offer the 
same potential. However, we have 
applied the same principles to 
much of our work in varying 
degrees. Importantly, they take full 
advantage of the combined “know- 
how” of design and construction 
engineers. 


10—Engineering Standards 

Application of over 3400 Engi- 
neering Standards has materially 
advanced the effective utilization 
of technical forces. For example, 
during the past three years, de- 
sign forces annually used stand- 
ards on an average of 440,000 
times. 

They are not product standards 
but are tailored to engineering 
needs. They include design details 
to reduce repetitive drafting time; 
specifications of materials, equip- 
ment, and jobs; design data, in- 
cluding formulas, tables and theory 
to aid in solutions of engineering 
problems; and proven ways of 
doing repetitive plant maintenance 
and construction work. 

Our standards program is cur- 
rently giving us a four-to-one re- 
turn for every dollar spent on 
standards activities. 


11—Policies and Programs 
for Effectiveness 

Ever-continuous is the require- 
ment to find new ways and means 
by which engineering talents are 
motivated to more effective ap- 
plication. Today, and certainly for 
the years ahead, we are a part of 
a civilization which has and will 
become progressively more com- 
plex with every break-through in 
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advanced technology. 

The eleven techniques just out. 
lined are not the complete answer 
to a successful design operation, 
Realizing this, we encourage and 
promote the individual’s profes. 
sional growth and strive to provide 
incentives that will exercise his 
skills and talents. For example: 

It is policy to fill vacancies, 

Development is advanced by re- 
sponsibility. 

Performance is looked upon as 
an opportunity. 

Drafting is contracted for during 
peaks. 

Design participates in cost re- 
duction. 

We practice flexibility in organi- 
zation. 


Closing 

“What’s Ahead” for the design 
forces of tomorrow? Most assured- 
ly they must, and will, be breaking 
away from the traditions of yester- 
day and of today. They will be 
solving the complexities of labora- 
tory achievements as well as the 
complexities of their own ingenu- 
ity and creativeness for the design 
of profit-making plants. Success 
depends heavily on contributions 
that will optimize the gains and 
minimize the risks. 

Gentlemen, today has not only 
been a privilege, but it has been a 
great pleasure. I can close in no 
better way than by leaving this 
thought, ‘““Who dares to try to paint 
tomorrow’s masterpiece with to- 
day’s brushes.” 


Absolute Edge 
Geometry 


The De Vlieg Machine Co., Royal 
Oak, Mich., has recently been 
granted a patent on a newly de- 
veloped tool grinder. This grinder 
assures absolute cutting edge ge- 
ometry control on cemented car- 
bide, high speed steel, and ceramic 
type cutting tools. 

The new Micropoint grinder 
claims to be the first to be able 
to grind single point cutting tool 
profiles geometrically correct to 
gage accuracy. In one test, as 
many as 300 identical tools, ground 
without corrective adjustment, re- 
quired a total setup time of 5 min. 

Because of improved grinding 
we understand that tools last 15 
to 50% longer. 
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SAVE TIME, AIR, MONEY 


with PARKER-HANNIFIN One-Source Engineering 





DUAL SOLENOID, 4-WAY 
CAM, 3-WAY 
PRESSURE, 3-WAY = 
HAND, 4-WAY 


Use flow factors as money-savers — your Parker-Hannifin 
man can show you how. They help you to avoid “over- 
sizing” your valves. Hannifin’s new Valve Finder gives “Cy” 
ratings for every valve in the line, makes it possible for you 
to take full advantage of the extra air-flow capacity in 
Hannifin air valves. Get your copy today. 















You will save both air and money with Hannifin “Crown” 
air line filters, pressure regulators and lubricators. Let your 
Parker-Hannifin man show you how they pay for themselves 
by making it possible to get all the air flow you need at 
the exact pressure that will best do the job. “‘Crown” filters 
and lubricators will bring further savings through reduced 
equipment maintenance. 







3139-PH 


ARKER 
ANNIFIN 


CORPORATION 


Py 





Low friction, long packing life are money-saving features of the Hannifin Series “A” 
pneumatic cylinder, available in a full range of mounting styles and from 112” to 14” 
bore, strokes to 20 feet. Hannifin cylinder application data and charts make selecting 
the right Series A" cylinder easy. Get yours from your Parker-Hannifin man. 





Another time-saver is “‘Push-lok"’, the Parker 
hose-and-hose-fittings combination for 
pressures to 250 psi. No tools needed. Just 
push this hose on these hose fittings. They 
won't blow off, ever, not at twice 250 psi. 


Pneumatic systems tube up fast with Parker 
“Intru-lok” tube fittings. Use them with 
copper, nylon or “Parker-POL" polyethylene 
tubing. Just insert the tube and tighten the 
nut for a leakproof “‘bite-type” joint. 





One air line conection installs the Hannifin Air Motor... 
an integral solenoid valve controlling a fast, rugged 
double-acting air cylinder. Built-in speed controls adjust 
piston speed in either or both directions. 


Your pneumatic system shapes up faster at the design stage 
when one man can discuss with you every component you'll 
need. But have you realized how much your Parker-Hannifin 
man can save you in money and air? 


Just for instance... your valves don’t have to be 34” just 
because the cylinder size you select comes with 34” ports. Your 
Parker-Hannifin man chooses valve types and sizes to suit the 
air flow you’ll need. He’ll show you, too, how pressure control 
saves money and air, how a smaller lubricator is often a more 
efficient lubricator, and other money saving ideas. Then he'll 
show you ways to “tube up” and “hose up” a leakproof pneumatic 
system quicker, neater and at lower cost. 


Call your nearest Parker-Hannifin sales office, or write direct 
for complete information. ' 


Parker FITTINGS AND HOSE DIVISION 
17325 Euclid Avenue « Cleveland 12, Ohio 
HANNIFIN COMPANY 


A DIVISION 
563 South Wolf Rd. «© Des Plaines, Illinois 


Pneumatic AND Hyorautic SYSTEM COMPONENTS 
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\ \ Yt? Needles are cut and twisted at 
\ \\ \' the rate of 1,960 per minute. 


“150 MILLION STROKES 


WITH ONE SET OF PINS AND BUSHINGS! 


Aluminum foil strip, six inches wide and .003” thick, is blanked 
and formed into two 3-inch strips of curled and twisted ““Sap- 
phire” Christmas tree needles at 980 strokes per minute! To main- 


tain required .0005” punch-and 34" 


-die clearance and take % 
strokes at this ‘““motion-picture speed”’, Regal Electronics Com- 
pany, Chicago, require 


d true precision in a die set. 
After 150,000,000 strokes in seven 


operation, their Danly die set was still op 
original Microme guide posts and demountable bronze-p 


bushings! 
Donly precision, all-steel, center- Danly production methods consistently maintain the highest 
post die set protects this standards of die set precision through individual control of 
ble high-speed die for Rego! every critical dimension. Thousands of tool and die shops 
st die set obtainable is usually the lowest 
ny die-making investment. Find out how 


ave money for you. 


months of almost continuous 
erating with its 
lated 





valua' 


tronics C Chi 

Electronics Company, Chicago agree that the fine 
cost insurance on a 
Danly precision can $ 


Write for our new folder on 
“The Importance of Die Set Precision." 
Lists and discusses all critical dimensions ..-- 
shows how and why consistent Die Set precision 
is vital in every die-making operation. 


Send for your free copy. 


Branches and Distributor Assembly Plants in all Toolmaking Centers 


DANLY @& 


UTH LARAMIE AVE., CHICAGO 59, ILL. 





DANLY MACHINE SPECIALTIES, Inc. / 2100 so 
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Mrs. Florence Smith, operator of the Federal Products Corporation, achieves ultra-precise results with the No. 3 Moore Jig Grinder. 


Woman operator at Federal Products maintains 


50 millionths accuracy with No. 3 Moore Jig Grinder 


Moore accessories...all of which help Federal meet their 


Moore Special Tool Company numbers among its long- 
time customers the Federal Products Corporation of Provi- 
dence, Rhode Island—a leading manufacturer of dial indi- 
cating, air, electric or electronic gages—special equipment 
used for measuring, inspecting, sorting or automatic gaging. 

The type of work produced by Federal Products calls 
for highly skilled personnel, not the least talented of which 
is a woman jig grinder operator, Mrs. Florence Smith. 

Mrs. Smith has a natural mechanical ability. She is 
Federal-trained, starting in their plant during World War 
II. Most of her work is producing masters for precision 
gages with small holes and slots. Her work is extremely 
accurate—and she keeps complete records of work per- 
formance. She is able to maintain accuracy to within 50 
millionths...using the No. 3 Moore Jig Grinder. 

Moore machines have been dependable performers in 
Federal Products Corporation’s precision grinding room 
for a number of years. The company also uses other Moore 
equipment, such as the Moore Precision Rotary Table and 


HOLES, CONTOURS AND 
SURFACES. Tells how to 
produce tools and dies the 
modern way. 424 pages, 

195 illustrations. 
$5 in U.S.A. 


$6 elsewhere. 144 


ADD (ww 


customers strictest requirements. 


Write today for literature describing all the advantages of 
the No. 3 Moore Jig Borers and Jig Grinders. 


Partner in Precision: 
No. 3 Moore Jig Borer 


This new Moore Jig Borer 
is unequalled for the speed 
and accuracy with which it 
bores, drills, reams and 
spots holes in dies, jigs and 
production parts. It breaks 
the “tenth barrier.” It offers 
more precise positioning 
tolerances...improved drive 
... wider speed range, 60 to 
2250 RPM...larger table 


working surface, 11 x 24”. 


MOORE SPECIAL TOOL COMPANY, INC. 


726 Union Avenue. Bridgeport 7, Conn. 


TO YOUR TOOLROOM 


JIG BORERS * JIGGRINDERS + PANTOGRAPH WHEEL DRESSERS + PRECISION ROTARY TABLES * HOLE LOCATION ACCESSORIES 
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What 

did 
this failure 
cost? 


LOOK TO 
INGERSOLL 
FOR THE 
ANSWER 


Probably a lot more than should have selection and application questions, 

been gambled! Misapply a cutter, or 

INGERSOLL fail to match it to the machine, and costly 
CUTTER DIVISION | failure can be predicted as a certainty. 


Costs reduction is planned before, not 
after the work is done. Why not let an 
Ingersoll representative make a pre} 
Only when metal removal programs liminary survey of your upcoming metal 
are carefully analyzed in advance can removal jobs? It will cost you nothing) 
cutter misapplications be assuredly ... could lead to important savings. Ask? 
avoided. That’s why many firms rely a representative to call, or write for the? 
on Ingersoll for help in arriving at the —_ booklet, “Ways to Reduce the Cost of 
economical answers to their cutter Chips.” Address Dept. .1-08. 4 


xINGERSOLL a 
MILLING MACHINE COMPANY CUTTER DIVISION LL ; 
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iO ANTI-FRICTION 


tha simple bushing replacement 


ind (1) Improve performance 


of your present dies 








our representative 


in your city 





snd (2) Reduce tool room costs * 


in the PRESS ROOM in the TOOL ROOM 


Ball Bushings allow closer fits and maintain IN Co Maola alate melile mm oliareliare hence the punct 





Sysaernse's 


ment which increases die life and permits aol te -1amen ilole| memo) airelale Mohaamy (oMilil-ma@elarienlialemell= i 


r Pintetusted runs. Fewer sharpenings and 
ed parts accuracy also result. Periodic lub 
lll talehe-teMmelale Malle ial-1amy ol -1-1eh Mela mm oles: 
niimited travel permits die to be used in 
ess regardless of stroke. Costly smash-ups 


THOMSON INDUSTRIES, Inc. 


paulg-mela-M-silatlalehicte| 


Dept. D-5, MANHASSET, NEW YORK 


Makers of 60 Case hardened & ground shafting and 
NYLINED Bearings...Sleeve Bearings of DuPont NYLON 






OPEN TOLERANCES 
ARE 
AS OLD-FASHIONED AS 
SLEEVE GARTERS 


} Sabb ole elare MN ole) (oiB oy- bu amide) (ou-beleer) 
such as + :005, 
are as old-fashioned as sleeve garters! 
They’re throwing profits 
in the wastebasket. 
(STomeslere(aeee 

Know the profit saving facts 

about Proven Usage Punch Sizes... 
P.U.P.S. by Dayton Perforators. 


Dayton Perforators, Inc. 


1336 Stanley Avenue * Dayton 4, Ohio 
BAldwin 3-9944 + TWX DY-339 


Contact your nearest distributor 
or write for free literature 
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Standard Tool’s New Second Operation Machine 


Performs Multiple Secondary Operations 
Simultaneously at a High Production Rate 


Standard Tool’s new five spindle multiple-automatic chucking 
machine simultaneously performs operations such as: spot 
facing, countersinking, chamfering, centering, eccentric turn- 
ing, deburring, box tooling, counterboring, and hollow mill- 
ing and saves both time and money. With the standard ac- 
cessories, operations such as slotting, cross milling, plunge 
milling, tapping and threading can also be performed. 

¢v Economical for long or short run production 

ty Quick-easy-accurate set-ups 

‘z Eliminates special fixtures 

ty Chucks round, square and hexagonal parts in 

standard spring collets 
ty Automatic chucking and part ejection 


\ ‘ Uses many automatic screw machine tools 
New to industry at large —yet 
field tested and proved in daily 
operation by a selected group of users: 


that naturally slow the time cycle of automatics. 





Micro Switch Division of Ar-Dee Screw Products Co., Inc. 
Minneapolis-Honeywell Regulator Co. Westinghouse Electric Corporation 
Bell & Howell Company Burndy Corporation 


Hudson Screw Machine Products Co. Jay-Tee Screw Machine Products Co. 
Milled Screw Products Co. Gormac Products, Inc. 











THIS FREE BOOK DETAILS 30 TYPICAL COST SAVING aa 
EXAMPLES USING STANDARD TOOL’S SECOND OPERATION 


nm urngqyy OM it* for your copy today! 


Better Products at Lower Costs 
MACHINERY 

; thru Better Methods! 

DIVISION 


STANDARD TOOL & MANUFACTURING CO. 


706 SCHUYLER AVENUE LYNDHURST, NEW JERSEY 
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Erickson Precision Expanding Mandrels Solve Machining Problems 


One 


series 
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Photo: Courtesy Ex-Cell-O Corporation, Detroit, Mich, 


e. g. Stainless steel aircraft sleeves 


Tolerances of the highest order are required on 
aircraft sleeves. And when the material is stainless 
steel this can lead to production problems. 


But Ex-Cell-O Corporation short-circuits their prob- 
lems by using an Erickson 4%2” C Drawbar Expanding 
Mandrel on an Ex-Cell-O precision boring machine. By 
using the Erickson mandrel they are able to machine 
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34551-11 Solon Road e Solon, Ohio 
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COLLET CHUCKS * EXPANDING MANDRELS ¢ AIR-OPERATED CHUCKS @ FLOATING HOLDERS 


completely the outside diameters, face a shoulder and 
put chamfers on both the OD and the ID of the exposed 
end. Production is up, rejects.and scrap are down. 


If you have a production part requiring exceptional 
tolerances . . . if instantaneous release feature can 
speed loading or unloading—Erickson Precision 
Expanding Mandrels can pay real production dividends. 


Plagued by tough holding problems? 
Then let us show you how Erickson 


* TAP CHUCKS ¢ AUTOMATIC INDEXING * MASTER SPACERS ¢ DIAPHRAGM CHUCKS 
® PUSH-ON ARBORS ® QUICK-CHANGE HOLDERS * EXPANDING COLLETS 
¢ END-CLAMPING CHUCKS ¢ AIR CYLINDERS (allowing stock to pass through) 
¢ EXPANDING JAW MANDRELS ¢ SPECIAL HOLDING FIXTURES (including gear-holding) 
® BORING BARS © SPADE DRILLS * RECESSING TOOLS 


CIRCLE INFORM-A-GRAM KEY NO. 40 


Precision Expanding Mandrels speed pro- 
duction and slash costs of 

grinding, assembling or inspection. 

for your free copy of Catalog K 
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The Editorial 


MACHINE REPAIR & RECONSTRUCTION 


THE U. S. PATENT SYSTEM is an outstanding 
bulwark to our free enterprise economy. It is, 
in effect, a built-in incentive system that serves 
large and small business alike. From the R & D 
departments of our largest corporations to the 
basement tinkerer the final granting of a U. S. 
Patent may represent the culmination of years 
of toil or it may result from an inspiration 
that was but a few seconds in the making. 

Of no small wonder is the intense and wide- 
spread interest in the subject. Over the years 
we have presented many articles on various 
phases of patent laws and procedures, and these 
articles have never failed to generate a lion’s 
share of reader response and enthusiasm. 

In the work-a-day world of patents all is 
not beer and skittles — there are many pitfalls 
for the unwary. The mere holding of a U. S. 
Patent is not a sure path to fame and fortune 
—witness the great number of patents, and 
claimed infringements there-on that are sub- 
ject to litigation in our courts and which drag 
on for years and years. 

Remember that when Uncle Sam grants you 
a patent he is simply conferring on you the 
right to exclude others from making, using or 
selling the invention covered by your patent. 
In no wise is Uncle Sam your partner in this 
enterprise. The burden of proof rests entirely 
on you. The right to “exclude others” is yours 
to exercise and it can be an expensive right, 
with you footing the bills. The rewards in such 
a circumstance, any damages you may recover, 
lie entirely in the strength of your case as 
presented by your attorneys and as interpreted 
by the courts. 

Since 1836, the number of U. S. patents 
granted is crowding the 3,000,000 mark; patent 
No. 2,900,000 was issued August 18, 1959. This 
is indicative of the vast technology we have 
created and which has become an intimate part 
of everyday business. 

For the purposes of determining patent- 
ability, the Patent Office has divided patents 
into some 300 classes and more than 52,000 sub- 
classes. Considering that these categories now 
accommodate nearly 3,000,000 patents it be- 
comes a vast numbers game and to the statisti- 
cal-minded it would seem that whatever your 
field of technology, your chances of getting a 
patent are somewhat less than the likelihood of 
your infringing on existing patents. 

This, of course, is something you would not 
knowingly do. But as we said above, there are 
traps for the unwary, and with our ballooning 
technology spawning nearly 3,000,000 patents, 
the matter of infringement becomes of increased 
complexity. 


..»- PATENTWISE 


Strange as it may seem upon first consider- 
ation, the possibility of patent infringement is 
to be reckoned with even in instances of ma- 
chine maintenance and reconstruction. This 
isn’t of as common knowledge as it might be, 
and only rarely do we hear of it. But it has 
been a matter of extensive litigation, and when 
you are confronted with the problem, your pat- 
ent attorney’s knowledge of court decisions can 
be an invaluable asset. 

When you buy a patented machine you ac- 
quire the implied right to use the machine. And 
you, as purchaser of a patented machine, are 
permitted to make the reasonable repairs neces- 
sary to keep the machine functioning. 

However, in the absence of an express agree- 
ment, your right to use and repair does not 
include the right to reconstruct. This is because 
the implied license attached to your purchase 
of the machine does not include a license to 
make the machine. 

Under certain circumstances, you could be 
held liable in damages to the patentee, and you 
could be enjoined from using the machine fur- 
ther, although bought and paid for. These points 
could be particularly sticky in the case of a 
machine you had leased instead of purchased. 

It is plain to see, therefore, that the questions: 
What is repair? and, What is reconstruction? 
are of major importance. 

A study of court decisions on the question of 
what constitutes repair and what constitutes re- 
construction shows that there is no cut and 
dried answer, and that in a given case the 
answer depends upon the pertinent facts and 
circumstances peculiar to the case. 

In another aspect of the repair-reconstruction 
problem, the courts have generally held that 
you, as purchaser of a patented machine, in- 
fringe when you effect an actual alteration of 
the machine. When this constitutes what they 
term “loss of identity” the courts are referring 
to the fact that you cannot claim a mere repair 
when your machine as altered does not conform 
to the original. 

Another area of concern involves your pur- 
chase of replacement parts for a patented ma- 
chine from some supplier other than the man- 
ufacturer of the machine. The question then is, 
are the replacement parts covered by claims 
allowed in the machine patent? If the answer 
is yes, then again arises the question of infringe- 
ment and your liability. 

Litigation, particularly unsuccessful litigation 
is an expensive luxury. When, and if, you have 
a problem of this nature run, don’t walk, to 
your patent attorney or company patent counsel. 


Eeuiletfenss sf 


Editor 
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UNIVERSAL JIG AND FIXTURE 
COMPONENTS AND CLAMP ASSEMBLIES 


Shown here are a few of more than a thousand 
different items in regular steel and stainless steel 
—the largest and most complete selection in 
the United States—now available from Universal 
Engineering Co. Write today for your copy of 
the complete, new catalog. 
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OTHER PRECISION-BUILT COST SAVING UNIVERSAL PRODUCTION TOOLS 
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Floating Chuck Standard Collet Chuck 














“Kwik-Switch” 
Boring Chuck Tool Holder 


Standard Drill Bushing Wedge-Lock ~ 


Production Vise 


UNIVERSAL ENGINEERING COMPANY, ERANKENMUTH 8, MICHIGAN 


CIRCLE INFORM-A-GRAM KEY NO. 42 
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Fig. 1. A swing- 
ing arm at the 
end of its back- 
stroke. In han- 
dling this wide 
part, Press Auto- 


mation Systems, 
Inc., has equip- 
ped their swing- 
ing arm with two 


jaws. 





How To Choose A Press “Arm” 
_ . . and set it up 


HERE ARE QUESTIONS AND 
ANSWERS from an interview with 
T ‘ a man who has been buying and 
here are several methods of removing formed sheet metal using press unloader arms for 25 
parts from a press. This will help you know what to look for in a vears. We were fortunate to have 
swinging arm if it is to be best suited to your operation. iene with hiss sine he ic pulling 
in over 100 hrs/wk setting up 1961 
automobile production lines. He is 
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Fig. 2. An optimum pull-out stroke will feature: 1) no dip, 2) nearly 
straight travel, and 3) a low drop-height. 


Mr. Authority himself when it 
comes to press unloading. 

Q. Are press automation units dif- 
ficult to adapt to a press? 

A. No. Once the pad is fastened to 
the counter of the press, it’s a 
simple matter to apply the unit. An 
H frame (furnished) is bolted to 
the pad. You simply pick up the 
“arm” and hook it on the frame 
and two 5/8 bolts at the bottom 
give a stable mounting. 

Q. How do you arrive at the po- 
sition of the pad on the press? 

A. By the size of the press or the 
arm. Only a few simple dimensions 
are needed. 

Q. How about the height? Do you 
have enough adjustment to meet 
all conditions? 

A. An arm can take care of al- 
most any height with its tele- 
scoping tube. 

Q. After mounting what remains 
to be done to get started on auto- 
matic unloading? 

A. The electrical connections must 
be made; it’s just a _ plug-in 
proposition. These units are com- 
pletely self contained electrically, 
but you have to “time” them with 
the press stroke. The press crank 
has a 360° rotation; when it “bot- 
toms” you have rotated 180°, and 
the die is closed. You then go on 
around to 230 or 240° when the die 
is beginning to open. At this point 
the limit switch which will actuate 


the arm is set. When the press is 
sufficiently open, the arm whose 
jaws have been arranged to close 
at the proper time, will take the 
part up and out. Speed and time 
are the only concerns. 
Q. How do you control the speed? 
A. Speed control is on two move- 
ments: the jaw speed and the 
speed of the pull. These are con- 
trolled by variable orifices on the 
exhaust valves. 
Q. How long does it take to set 
up an arm? 
A. We quite often do it at noon- 
time. We move an arm and have 
it running in half an hour. 
Q. With adjustments too? 
A. Yes, moving it, adjusting it, 
and making it ready to run. We 
do this regularly. 
Q. On what occasions? 
A. Well, our cranes span two press 
lines having as many as 14 
presses each. Let’s say half the dies 
have to be reset (replaced with 
others) at a particular time. The 
cranes are mighty busy at this 
time getting ready for the next 
shift — moving dies and arms. 
These features would be even more 
important to a small manufacturer. 
Even so we’re buying enough 
arms this year so we won’t have 
to move them between shifts. 
We’ve found they pay for them- 
selves — being as easy as they are 
to move. We’ll pay them off over 


our seven year amortization pro- 
gram. We’ll be saving at least 
$80,000. 

Q. What about setup tolerances? 
A. There’s a simple method of set- 
ting up a job. The pull control 
valve has a manual override that 
can be tripped to leave the arm 
in the up position. Thus with the 
press blocked and a part in the 
die we trip the manual override. 
The press cycles and the part is 
raised to grab-height. About 80% 
of the parts we pull are lifted from 
the die cavity with a built-in air 
cell. The arm is allowed to de- 
scend slowly and is adjusted for 
height by its telescoping feature 
so the jaw will grab the part 
properly. I have standardized on 
a 3” jaw opening, but many plants 
use 1 or 1%” openings. This is too 
close, however, when you’re run- 
ning 600-1200 pieces/hr; there is 
bound to be vibration and the part 
may still be moving when you 
grab it — so the larger opening is 
better. If on certain operations you 
might miss, you could open up as 
much as 6”. 

Q. Then how do you control the 
jaw release? 

A. Well, let’s say the press went 
around 250°. I would then trip 
the limit switch on the cam. At 
that time I would adjust the tim- 
ing relay, by a finger adjustment, 
for the length of time I wanted 
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the jaw to hang on to the panel. At 
the end of the time cycle, the relay 
“drops out” and de-energizes the 
jaw control valve. The jaw then 
releases the part and the arm con- 
tinues to the end of its stroke. 

Q. The jaw can be set to open at 
any place in its stroke? 

A. That’s right. 

Q. What governs where you drop 
the part? 

A. The influencing factors are 
many. You might want to drop 
the panel on the turnover device 
of an automated line; here you 
would want a whip-action, so a 
fast pull and an early release 
would suit best. 

Another instance would be when 
you are going to drop the part on 
a slide table, and let it slide to the 
next press. In most cases die- 
heights are about the same. You 
would have to pull hard, and hang 
on to it long enough to gain inertia 
so it would slide — maybe 18’. In 
another instance you might have 
to “pull” a part in relatively close 
quarters, or drop it carefully on a 
belt conveyor, or swing it near a 
man feeding another press. Under 
these circumstances we do what 
we call a “soft pull.” We pull it 
slow and control it so the arm 
moves out, and almost to a stop 
before dropping. 

Then, where we want to turn 
the part over we pull at a medium 
speed (depending on the part size) 
and hold on for the full stroke. The 
moment you hit top, you release 
and the part will flip over. 

Q. How do you go about choosing 
the right size of equipment? 

A. The size of the press and the 
panel to be pulled dictates the 
size of the press unloader. Medium 
sized units are used in perhaps 
60% of our installations. But for 
presses where the bed area is 
around 100” front to back (large 
quarter-panels, a roof panel, or a 
floor panel), we wouldn’t con- 
sider anything but the large units. 
These panels are of heavy stock 
(22 gauge) and will weigh 100 lbs 
alone. 


Q. In other words, the make of the 
press doesn’t make any difference? 


A. That’s right. It’s the size and 
weight of the part that counts. 


You should however buy an auto- 
mation unit with clean lines hav- 
ing no complications outside the 
“envelope” to cause interference. 
I have had some that gave inter- 
ference causing me to burn off the 
press motor mount and to “gusset” 
here and there, in order to make 
the installation. Too, die setters 
and crane operators have little re- 
spect for your equipment. They are 
murder on any protrusion. 


Fig. 3. Here a complete silhouette 
is superimposed over an enlarged 
view of a mechanism. The desirable 
straight guide rails, for harmonic 
linkage pivot points, are clearly 
visible. 
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Q. What headaches are there pe- 
culiar to any press arm? 

A. Well, we have jobs where we 
have to discharge parts out of 
the front of one press and out of 
the back of another. When they are 
spaced too close the arms swinging 
towards each other may interfere. 
This is not serious. It just takes 
better planning. 

Q. In order to keep press operat- 
ing pressures balanced I sup- 
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pose you have to set up on center? 
A. Yes, it’s best to mount unload- 
ers in the center of the press, but 
we do use offset brackets if a part 
is to be grabbed off-center. 


Q. What about maintenance? 

A. Our arms are lubricated twice 
a month. This amounts to filling 
the lubricator reservoir. I have 
many arms in my plant and can’t 
afford to tie people up on break- 
down repair. We try to buy units 
that are the most trouble free. 

Q. What do you look for in the 
travel-path of an unloader arm? 
A. Three very important things: 
1) no dip, 2) a near straight line 
motion, and 3) a slow rise for a 
short drop distance. 


Q. Are there other types of un- 
loaders, and which type do you 
prefer? 

A. Yes, there are two basic types. 
The Swinging Arm _ Unloader 
which we have been discussing and 
the Straight-Line or Horizontal 
type Unloader. I have had consid- 
erable experience with both types. 
If you check the industry, you will 
find some rather elaborate motor 
driven unloaders which are quite 
expensive not only initially, but 
maintenance wise as well. At this 


plant we are 95% air and 5% 
motor. 

When I choose a handling policy 
for a plant, I prefer the best and 
cheapest way. Therefore, I recom- 
mend air driven Horizontal Un- 
loaders which can pull everything 
large or small and operate on less 
than 60 lbs. air pressure. The only 
real drawback is that they clutter 
up the floor and have to be pushed 
out of the way constantly. They 
block the accessibility to the one 
side of the work area. 

There will always be the iso- 
lated job where a horizontal is 
best suited. 

Today my preference is the 

Swinging Arm since they are now 
available with a straight line un- 
loading path, operate at a low air 
pressure, and at the same time, 
present a streamlined appearance. 
Aside from efficiency, appearance 
is also important, as I find my 
people prefer working with nice 
appearing equipment and _ the 
modern design of new press plants 
demand it. 
Q. Are there any other desirable 
design factors we should look for? 
A. Yes. You should look for an 
arm that won’t knock itself to 
pieces with whip and shake. Rigid- 
ity is important? 
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Q. What design features mean the 
most from the standpoint of low 
maintenance? 

A. A unit built with a vertica] 
rail in place of cam actuation, 
This seems to eliminate nearly al] 
maintenance. Where you have a 
curved track, excessive friction 
and wear take place. 


Q. Do most of your units use air 
cushion cylinders? 

A. No. Cushioning is done through 
the control of air exhaust. Also 
a pressure pop-off valve is a good 
control feature. 


Q. We have covered about every- 
thing, I hope. Does anything else 
come to mind in the way of advice 
to our readers? 

A. We haven’t touched on the cost 
of operating a unit at high air 
pressure. It can be _ prohibitive. 
Some units are available that op- 
erate on a 40 lb pressure with uni- 
form efficiency throughout the 
complete stroke. This can result 
in a savings of at least half the 
money spent in operating units 
that require 80 lbs (or more). 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 





Combined Operations 
Up Valve Quality 
and Output 


By combining an assembly op- 
eration with an automatic machin- 
ing cycle, Minneapolis-Honeywell 
Regulator Co. has increased both 
production and quality of precision 
regulating valves. 

A Warner & Swasey 2-AC sin- 
gle-spindle chucking automatic, 





Seat ring driver used on a Warner 


& Swasey 2-AC chucking auto- 
matic to handle an assembly op- 
eration during automatic machining. 


equipped with a three-jaw air 
chuck, handles all machining on 
the cast iron parts, using only 
three of the five available turret 
stations. This includes tapping a 
6-5/8”-10 pitch thread. 

A cycle stop pin inserted in the 
2-AC index control drum stops the 


automatic cycle between Sta. 3 
and 4 to permit a 6” dia bronze 
seat ring to be started by hand. 
Pressing the cycle start button then 
returns the machine to automatic 
operation, with Sta. 4 automatic- 
ally driving the seat ring home and 
Sta. 5 finish boring to a 0.003’ 
tolerance, forming the 60° valve 
seat in the bronze insert. 

The seat ring driver consists of 
a standard friction tap chuck with 
a special spring-loaded drive plate. 
As the turret feeds toward the 
chuck, two ears on the drive plate 
engage driving lugs on the seat 
ring. The spring action of the drive 
plate permits slight longitudinal 
movement and eliminates possible 
damage to the turret drive mech- 
anism as it feeds forward to its 
positive stop. Feed rate is equal 
to the 10 pitch thread on the seat 
ring or 0.100 ipr. Spindle speed for 
the driving operation is 292 rpm. 
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View A. Not only does the part 
here check eut, it appears to be 
“‘perfect’”’ as to hole location. Of 
course hole size must be estab- 
lished as being within tolerance 
before the part can logically be 
tried on the gage. 


View B. Here, as in all views, the 
holes are located within TP speci- 
fications. This is the limit however 
that the centers can move while 
holes are at MMC. Note that the 
center hole in each of the first 
three views is a “‘perfect’’ fit with 
the pilot pin. 


View C. Conditions here find the 
outside holes at the maximum di- 
ameter (each 0.005 larger than 
MMC). This allows for a 0.0025 
additional positional tolerance, as 
can be seen by the 4.015 dimen- 
sion. 


Part 111 will appear in 
issue of 


the December 
Tooling & Production. 
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View D. This is to show that when 
the pilot hole is at maximum di- 
ameter, little additional positional 
tolerance may be available (in some 
cases). This is because of the re- 
lationship of the three holes; they 
are all to one side of the gage pins. 
TP is relative to the pattern and 
in this case there is little deviation. 





View E. Here again the pilot hole is 
at maximum diameter which per- 
mits the necessary shift to allow 
the left hand hole to go over the 
gage pin, even though the holes are 
at MMC. 


View F. If the outside holes are at 
their maximum diameter, as well 
as the pilot hole, an additional out 
of position condition can exist. 
Here it’s 0.0025 is in addition to 
the 0.005 available in View E. 


MAX, SIZE MAX, SIZE MAX, SIZE 
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Machine Tools Go To College 











by Charles Weiner 
Assistant Editor 


TOUGH PROBLEMS ARE DAILY 
FARE for metalworking men, but 
few are faced with the job of se- 
lecting and buying an entire shop- 
ful of precision equipment at one 
time. Tackling such a task is Carl 
Petri, technical associate in charge 
of Case Institute of Technology’s 


compares with your ideas. 


soon-to-be-opened precision ma- 
chine shop. The shop is part of the 
Cleveland institution’s new half- 
million dollar Engineering Design 
Center, headed by Dr. James B. 
Reswick. It will be capable of 


handling small, precision work 
made of any material. 

Selection of new types of ma- 
chines and the specification of par- 
ticular models requires a careful 
analysis of the job to be done, the 
capabilities of the machine, and 
the economic justification for ac- 
quiring the equipment. In Mr. Pe- 
tri’s case, the problems are com- 
pounded because he’s considering 
not just one machine, but a repre- 
sentative assortment of diversified 
equipment. Starting from scratch, 
he must equip the shop so that it 
can handle a wide range of work 
from the outset. The job of speci- 
fying is further complicated be- 
cause it will be a one-of-a-kind 
shop. Work will be in wood, plastic, 
and any metal from soft iron to 
the space age “exotics.” Tolerances 


How would you equip an ideal precision machine shop? In the 
process of setting up a shop to carry out a bold new approach 
to engineering design, Case Institute of Technology must an- 
swer this question. See how their planner's equipment list 


in tenths, with an occasional split- 
ting of tenths, will be expected. 
The only limitation is size; most 
jobs will be in the “size of a fist” 
range. 

These capabilities are necessary 
since the devices made in this shop 
will be the culmination of a de- 
sign process involving all facilities 
of the Design Center. The Center 
will include machine shops, testing 
laboratories, and service facilities 
arranged to promote maximum ex- 
change of ideas between various 
design teams. Each team is made 
up of faculty, students, profession- 
al engineers, and technicians. They 
will follow a design through from 
inception to drawing board, and on 
through machining to the finished 
device. Emphasis will be on small 
devices, including instrumentation 
and controls — the challenging 
problems are in this area. 

The Design Center was estab- 
lished because many educators and 
industry leaders feel that engi- 
neers were being trained to handle 
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only part of the design process 
without seeing over-all problems. 
As a result of the incomplete pic- 
ture, engineering school graduates 
are sometimes afraid to tackle new 
jobs, or feel they “know it all.” 
By integrating all phases of the 
design process under one roof, Case 
hopes to give the fledgling engi- 
neer a chance to make mistakes 
and to understand why he made 
them. Another aim is to teach him 
the limitations and power of the 
techniques he learns in the class- 
room and laboratory. In the proc- 
ess, he’ll become acquainted with 
the operation and capabilities of 
modern machine tools and how 
they fit into the design and pro- 
duction picture. Development of 
his attitudes, professional under- 
standing, and sense of responsibil- 


Plans for Case Tech’s new Engi- 
neering Design Center are studied 
by Dr. James B. Reswick (left), 
and Carl Petri. Precision machine 
shop will be located under balcony 
on which they stand, so visitors can 
observe the machine tools in ac- 
tion. The shop will be air-condi- 
tioned for better control of toler- 
ances on_ temperature - sensitive 
materials. 


ity will make the young engineer 
more useful to industry. 

While workmen put the finish- 
ing touches on the shops, offices, 
and labs of the Design Center, Car] 
Petri works amid catalogs, sales- 
men, and memories of September’s 
Machine Tool Exposition. Like 
other show visitors he looked, com- 
pared, and learned. Now he’s try- 
ing to decide which equipment is 
best for his needs. 

He has listed the equipment he 
thinks will be necessary to put the 
precision shop “in business.” Em- 
phasis is placed on units which can 
give high precision without con- 
cern for high capacities. Larger 
capacity machines for rough work, 
and equipment for maintenance, 
are presently available in a gen- 
eral machine shop. 


5| 


Budgets are always a major 
problem. A rough estimate of the 
cost of the listed machines ap- 
proaches $78,000 without figuring 
in the necessary tooling. Only $55,- 
000 is available as a budget. Some 
of the desired equipment and tool- 
ing may have to be added later. 
But this alternative would limit 
precision shop ability, so other so- 
lutions are being sought. Coopera- 
tion from interested machine tool 
builders might ease the situation. 

On the next page are Petri’s 
equipment recommendations. See 
how your ideas compare with his. 
Remember, the equipment is for 
small, precision parts made of any 
material. And don’t forget the 
budget. 


... continued on next page 
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Machine Tools Go To College .. . 
continued from preceding page 

Here's what planners at Case Tech think they'll 
need to equip their new precision machine shop. 
Familiarize yourself with what they hope to ac- 
complish, and then see where you might change 
their projected purchasing. Costs are approximate. 
Toolmaker’s lathe (12” swing, heavy duty) — 
should have infinitely variable speeds, must be 
capable of working to tenths, and rugged enough 
for heavy cuts in tough materials, or for form 
tool cutting of contours and radii. It must also 
have a good selection of thread changes from 
about 4 to 120 TPI. — $9000. 

Toolmaker’s lathe (10” swing, light duty) — a 
high speed lathe, capable of doing work similar 
to that of the 12” model, without heavy cutting 
ability. It can be used either to augment or 
replace the heavier unit. — $5500. 


Jeweler’s lathe — work load will be limited 
to minute parts, similar to those in watches or 
instruments. — $1000 with tooling. 


Vertical mill — a versatile machine with head 
capable of tilting on two axes. Should have at- 
tachments for intricate milling work — $1700. 
Horizontal tool room mill — to be used for plain 
milling, and may be a later acquisition. — $3000. 
External grinder — may be added later. Some 
small external pieces may be ground on a uni- 
versal grinder; others on the external grinder 
now in the general machine shop. — $3000 to 
$4000, depending on attachments. 

Surface grinder (small capacity, 6” x 18” or 
less) — should be capable of working to tenths. 
Ball, roller or Teflon ways are preferred. De- 
cision is yet to be made on hydraulic vs. hand 
feed, and type of spindles. — $3000 to $4000. 
Universal grinder — primarily a tool and cutter 
grinder, this unit should also be capable of 
grinding parts internally and externally, with 
steep or long tapers, and should be able to 
generate helical forms. A motor-driven work 
spindle which may be tilted, offset and rotated 
for radius grinding, is necessary. Three-way 
spindle positioning is desired. — $5500. 

Disc and belt grinder — for grinding and polish- 
ing non-critical surfaces, and removing burrs 
from stock or finished parts. A relatively inex- 
pensive machine, having provision for dust re- 
moval, is desired. — $200. 

Honing machine — for superfinishing bores to 
close tolerances while correcting out-of-round- 
ness or other machining defects. Accessories to 
include external honing fixture. — $900. 
Lapping machine — a 10” dia bench model, with 
disc for producing flat surfaces with high fin- 
ishes. — $300 to $400. 

Jig borer — requirements include 10” x 18” 
table travel, dependable accuracy of table po- 
sitioning and machine geometry, preferably with 





infinitely variable spindle speeds and power 
quill feed both up and down. Machine should be 
rugged, yet sensitive enough to handle small 
diameter holes (0.010” to 0.015”) should the 
setup demand it. Two methods of measurement 
are being considered — positioning of the table 
by direct reading, through a precision lead- 
screw, or by optical means. It will be used for 
drilling, reaming, boring, light milling, inspec- 
tion; and for jig grinding with an attachment. 
A precision rotary table with sine plate mount- 
ing or tilting feature is a necessary accessory 
for the variety of work anticipated. — $14,000. 
Sensitive micro drill press — must be able to 
drill holes down to 0.004” or possibly 0.001” 
dia. Must have provision for X and Y positioning 
of work or a table capable of accurately sup- 
porting an auxiliary table. — $1000. 

Micro drill sharpener — small unit for sharpen- 
ing drills from 0.004” to 0.080” dia. — $300. 
Engraving machine — for graduating dials and 
scales, lettering instruction labels for equipment 
and for drilling printed circuit boards. — $400. 
Electrical discharge machine — to machine elec- 
trically conductive materials when the material 
is hard, or when the shape of the machined 
cavity is such that conventional methods of ma- 
chining are impractical. Tolerances of a tenth 
are desired, where possible. — up to $10,000. 
Ultrasonic machine — for operations similar to 
those done on electrical discharge unit, except 
that material will usually be a non-conductor or 
semi-conductor. — $2000. 

Sheet metal equipment — a shear, finger brake, 
rolls and punch are included. All must be hand- 
operated, having at least a 24” wide capacity. 
Principal use will be for chassis work for elec- 
trical components. — $1000. 

Micromanipulator — for positioning micro-size 
parts for viewing under microscope, or for as- 
sembling parts too small for conventional tech- 
niques. — $500 to $1000. 

Toolmaker’s microscope — an inspection tool for 
measuring close-tolerance angles, radii, threads 
or linear dimensions of micro-size parts. — 
$2000 to $3000. 

Electronic Gages — for height gaging, differ- 
ential gaging and rotary indicating for jig borer 
work setup. — $1500. 


In addition to the above, precision equipment such 
as gage blocks, master angle blocks, a granite sur- 
face plate, granite parallels, granite angle blocks, 
compound magnetic sine plate, cross-slide rotary 
table, sinometer, surface analyzer, and other ac- 
cessories will be acquired as the need arises at a 
minimum approximate cost of $10,000. 

Also to be included in the shop are a shaper, 
lathe (for fixture "roughing" operations), drill 
press, carbide tool grinder, and an optical com- 
parator. These existing machines will be transferred 
from the Mechanical Engineering Shop. 
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From the Cover: 


THIS MONTH’S COLOR COVER 
portrays Micromatic Hone Corpo- 
ration’s setup for Microhoning 
connecting rod bores at a gross 
rate of one every five sec, while 
generating geometric accuracies 
within 0.0002”. The machine is 
their single spindle horizontal 
model 5HX16 Hydrohoner adapted 
to horizontal stack Microhoning. 

Far from being limited to con- 
necting rods, the process can also 
be applied to bores of rocker arms, 
pinion gears, milling cutters, and 
other parts whose bore lengths are 
rather short in relation to their 
diameters. All that is required is 
that the parts be stacked adjacent 
to each other so that they can be 
Microhoned as though they were 
one long part with an interrupted 
bore. 

The accompanying illustrations 
show two workholding fixtures 
positioned on a common table. 
Each fixture holds eight work- 
pieces. While one set of eight 
rods is being Microhoned, the 
second fixture is in the load-un- 
load position. The fixtures ex- 
change positions as the table in- 
dexes 180° at the end of the cycle. 

Based on a total cutting cycle 
time of about 35 sec, an average 
of 0.004” stock is removed from 
each of the eight bores (2.423” ID 
x 1%” long), while straightness 
and roundness are held within 
0.0002” and the required finish is 
generated. Adding five sec for in- 
dexing, eight parts can be com- 





Fig. 1. Each of the two 
fixtures carries eight 
connecting rods with 
their large ends in 
alignment. To a cutting 
time of 35 sec, five 
sec are added for in- 
dexing. 
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Horizontal Stacking 
Speeds Microhoning 


pleted in 40 sec at full machine 
capacity. 

Horizontal “stack”? Microhoning 
results in higher production rates 
at lower equipment costs, greater 
abrasive life through the use of 
longer stones, and less setup and 
maintenance time because of the 
single spindle operations. 

The machine’s hydraulically- 
actuated spindle-in-quill feature 
permits rapid stock removal at 
close tolerances because the re- 
ciprocating weight is reduced, pro- 
viding maximum input power and 
minimum spindle eccentricity. 

The head unit has a 16” with- 
draw permitting full use of the 
maximum 16” spindle stroke. This 
leaves ample room for complete 


Fig. 2. One fixture is 
unloaded and loaded 
while eight rods are be- 
ing proc in the 
other fixture. For each 
cycle the table indexes 
180°. 


withdrawal of the tool for table 
indexing and workpiece removal. 


The transmission offers three 
speeds which can be varied to 
handle a greater range of bore 
diameters and material. 


Conveniently-mounted, electri- 
cal and hydraulic control panels 
permit easy selection of manual 
or automatic cycle, and control 
the stroke speed and rate of tool 
expansion. A position indicator 
panel shows exact stage of honing 
cycle by means of lights. 


An automatic stonewear indi- 
cator and associated controls pro- 
vide visual indication of abrasive 
life, and automatically stop the 
cycling when the abrasives are 
worn down. 


An integral part of this oper- 
ation is the air gaging system. 
With each stroke of the tool an 
air cylinder moves the gaging plug 
into position to make a measure- 
ment after the part reaches a pre- 
determined size. Size repeatability 
is easily held within a 0.0003” 
tolerance. 

The tool is a special type which 
uses plastic guides to position the 
parts properly before the abra- 
sives pass through the bores. By 
using abrasive sticks which are 
about four times the “normal’’ 
length, greater abrasive economy 
and more parts between stone 
changes are realized. end 
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Fig. 1. For purposes of assembly by staking, these design details for 
parts ‘‘A’’ and “‘B’’ can be varied to suit a great variety of compo- 
nents. The prime considerations are a number of contacts of sufficient 
area to insure accurate positioning and rigidity. 


Multi-Station Staking Die 








by Walter L. Stein 


Mr. Stein is Chief Tool De- 
signer at the Modine Man- 





ufacturing Company, Racine, 


Wisconsin. 


THE STAKING OF PRODUCTION 
parts is an inexpensive yet highly 
effective method of assembling 
various components. Staking is the 
operation by which parts are as- 
sembled or secured, one to an- 
other, by deforming under pres- 
sure the mating areas in either 
or both components. The interlock 
thus effected provides a rigid as- 
sembly. A staking die being run 
in a punch press can successfully 
accomplish this operation. 


Parts to be assembled by stak- 
ing should incorporate design fea- 
tures equivalent to those shown 
in Figure 1. 

Cost of manufacture by this 
process is much lower than by 
other methods such as welding or 
brazing. Here, for example, is an 
actual cost breakdown in dollars 
and cents, of what a manufacturer 
of heating equipment saved in 
tooling costs, and an estimate of 
assembly time saved. 
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Fig. 2. This multi-station staking die accommodates a range of work- 
piece sizes, is fast working, and effects impressive savings in assembly 


time. 


Original Proposal 
One semi-automatic fixture 
to braze mounting bracket, wa- 
ter connector and copper tubes $3572.00 
Second Proposal (accepted) 
One staking die to assemble 
mounting bracket and water 
I a) betes ze ete $1166.50 
One semi-automatic fixture 
to braze copper tubes to water 


connector assembly only ....$1650.00 
Total Ist proposal ......... $3572.00 
Total 2nd proposal ........ $2816.50 
Total Savings ............. -$ 755.50 


Assembly time savings of second 
Proposal over first proposal was 
conservatively estimated at 50%. 

If the function of the part is 


such that it will lend itself to this 
type of assembly, then obviously 
staking is the correct solution. 
However, as practical and desir- 
able as a staking operation may 
be, it is no better than the pro- 
duction methods used in manu- 
facturing the parts. Costs saved 
in product design can be complete- 
ly wasted if proper tooling is not 
provided. 

Figure 2 shows the die that 
assembles the parts shown in Fig- 
ure 1 by staking. It was designed 
to avoid and eliminate the trou- 


bles that were encountered in a 
previous die used for ‘a similar 
operation. The earlier die was a 
production bottleneck. It had in- 
dividual interchangeable v-block 
assemblies that had to be fre- 
quently changed and stored for 
each different part run. As far as 
setup time was concerned, this 
procedure was time consuming 
and the v-blocks were invariably 
being misplaced when not in use. 
A hand actuated clamping device 
made the die slow to load and 
unload, and therefore its operation 
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was far below peak efficiency. 

In the new die of Figure 2, the 
staking punch (composed of de- 
tails 2 through 9) has a tool steel 
staking insert (detail 3) with 
splines corresponding to notches 
in part “A”, Figure 1. This staking 
insert forces the metal of part “B” 
outward and into the notches of 
part “A” and thereby provides a 
rigid assembly. This bond is fur- 
ther insured and completed when 
the chamfered diameter of punch 
body (detail 6) enters and flares 
out part “B’”. The stripper (detail 
4) has two functions. It holds part 
“A” properly on the shoulder of 
part “B” before the staking oper- 
ation, and also prevents the as- 
sembly from sticking to the punch 
after staking. 


Featured in this new die are 
three unique design elements, the 
most prominent of which is a re- 
volving v-block plate, detail 1, 


figuratively a “wheel of fortune.” 
This revolving plate is composed, 
primarily, of v-blocks which were 
made of tool steel hardened and 
ground, and shown in Figure 2 as 
details 10 through 14. The v-blocks 
are screwed and doweled to the 
revolving plate which is also of 
tool steel, hardened and ground. 
The v-blocks were designed to 
accommodate all of the basic sizes 
of the cylindrically shaped parts 
and to accomplish the operational 
changeover in a minimum of time. 
This changeover is executed mere- 
ly by loosening four clamps (de- 
tail 15), removing shoulder screw 
(detail 16), indexing plate to the 
desired position, securing shoulder 
screw, and tightening clamps. 


Another element of design is an 
adjustable stroke air cylinder (de- 
tail 17) that allows for the vari- 
ation in the size of parts, and is 
set up to function automatically 
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with the operation of the die. This 
system speeds up and simplifies 
the clamping of the parts. 

The third feature is an air valye 
actuating plunger (details 1g 
through 25) that is fully adjust. 
able to compensate for the severaj 
different shut heights of the die. 
This plunger travels ahead of the 
staking punch on the down-stroke, 
remains depressed during part 
of the up-stroke and thereby in- 
sures the proper or suitable clamp. 
ing action. 

By consolidating the assembly 
operations (17 in all) into this 
one well planned multi-station 
die, a great saving was realized 
not only in the cost of additional 
dies, but in the cost of die-setting 
and handling time. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 





New Drive System 


Adequate power for increasing 
demands has recently been incor- 
porated into the power cut-out 
drive systems of the DoALL Co. 
New models have a 5 hp drive 
system, particularly important be- 
cause of the new band saws being 
developed. Drive consists of a new 
motor mount, a redesigned vari- 
able speed unit, and a pivoted cut- 
ting head and spindle assembly. 


This new system has been built 
so that components are fully com- 
patible with each other and the 
new cutting rates. 


Careful consideration has been 
given to trouble-free, low-cost 
maintenance, and particular atten- 
tion has been given to the loader 
arm, which has a unique mount- 
ing providing positive constant 
force belt tension. 


The 5 hp motor is mounted 
on a chassis that travels on ball 
bearing ways. A long spring main- 
tains the proper belt tension, with 
less than 2% variation throughout 
its working range. It is adjusted by 
two easily accessible jam nuts. 
Also, the belts have been increased 
to 1%6” width and the sheave that 
rides on the sleeve has a Fabroid 


bearing to assure long, efficient 
service. The sleeve is faced with 
fiberglass for strength and Teflon 
for lubricity. 

A number of other features are 
incorporated in the new variable 
speed drive. For instance rigidity 
is enhanced since none of the 
shafts are cantilevered. But the 





speed change hydraulic cylinder 
(increased in size) acts along the 
center line of the drive and speed 
change is accomplished without 
bending or turning moments. The 
drive ratio is 6 to 1, providing 
band speeds from 50 to 350 fpm. 

The hinge bracket has been 
strengthened and the bearing on 
the far end of the hinge pin, which 
might be subject to the heavier 
turning moment, has been doubled 





in size. The hinge pin bearing has 
also been changed from cast iron 
to a bronze while two anti-friction 
thrust bearings locate the hinge 
endwise. 





Weld Nylon to Metal 
at Room Temperature 


A two-step process has been de- 
veloped by Plastic Associates, 
Laguna Beach, Calif., for chemi- 
cally “welding” nylon to metal at 
room temperatures. It is expected 
to find widespread use in such ap- 
plications as bonding nylon gears 
to metal shafts, or securing thread- 
ed screws or rods in nylon-and- 
metal assemblies. In such applica- 
tions in the past, the self-lubricat- 
ing qualities of molded nylon have 
generally required a mechanical 
interlock arrangement to prevent 
slippage between the nylon and 
the metal. 


The new method makes use of 
an epoxy paste that chemically 
unites with the metal surface on 
which it is applied. A separate sol- 
vent solution applied to the nylon 
softens its surface and allows the 
nylon molecules to blend with the 
epoxy bonding agent as the latter 
hardens. 
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Fig. 1. A production prob- 
lem is discussed in the 
vice president of manu- 
facturing’s office, where 
the scale layout model is 
mounted. 


Up-Ended Plant Layout Model 
A Useful Management Tool 


THE TYPICAL TABLE-TOP plant 
layout model usually plays an im- 
portant part in reappraising pro- 
duction and material flow, but 
what is there to do with it after- 
wards? They are costly and repre- 
sent a great deal of labor. Unfor- 
tunately, they take up a great deal 
of expensive floor space and gather 


dust at an almost unbelievable 
rate. This problem has been solved 
at Continental Machines, Inc., the 
Savage, Minn., plant in which Do- 
ALL machine tools are manufac- 
tured. 

Best of all, in solving the prob- 
lem they have found many addi- 
tional uses for the model. This was 




























Fig. 2. One section of 
the plant, as shown on 
the layout board. Turn 
the page to get better 
perspective. Walking 
away from and to the 
left of the wall-size 
board gives the same 
effect. 


























































achieved by simply building it ver- 


tically instead of horizontally. 
What could have ended up as an 
expensive white elephant, now is 
an important management tool 
used for a variety of activities. 
The model fills one wall of the 
office of the vice president in 
charge of manufacturing. The indi- 
vidual models are all 1/4” to 1” 
scale and mounted with pressure 
sensitive bases on a plate glass 
backing. The color backing and 
aisles are on the panel behind the 
glass so they are not destroyed 
when the models are removed. 


The wall mounting permits any 
degree of perspective desired. The 
viewer need only walk up to the 
model or back away to find the 
perspective that best suits the 
problem at hand. 

In addition to the original pur- 
pose, which was a long range 
growth program, the model is used 
daily in many other activities. It 
has been used for safety programs, 
maintenance planning, foremen’s 
meetings, and even in sales activ- 
ity. 

So that the model will relate 
meaningfully to all viewers, even 
those not familiar with plant lay- 
outs, great care has been used to 
make all of the individual models 
exact replicas of the actual ma- 
chines. Viewing any area, as the 
attached photos show, is as close 
to being in that actual area as 
Continental could make it. end 
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Machine Team 
(although Special) 


Processes 
Varied Designs 





CERTAIN PARTS 
COMPLETED 
WITHOUT Vil 


€D- one OPERATOR FOR TWO MACHINES 
> - SURFACES MACHINED 





by William E. Hoffman 
Managing Editor 


MEDIUM-RUN MANUFACTUR- 
ING can have the advantages of 
automatic production without the 
expense if ingenuity peculiar to 
special-machine-tool builders is 
brought into play. 

Recently, a tractor manufacturer 
replaced a large number of gen- 
eral-purpose machine tools with 
seven way-type machines designed 
and built by The Cross Company, 
Detroit, Mich. Production of trac- 
tor heavy cast-iron clutch hous- 
ings is now less time-consuming, 
more flexible, and more accurate. 

These new machines were intrv- 
duced because clutch-housing de- 
sign had become complex (they are 
now produced in six designs from 
two lengths of castings). When the 
general-purpose machines were 
used the parts were comparatively 
simple. Now they can no longe: 
compete with multiple-spindle two 
and three-way machines. The 
seven new machines — each with 
a total cycle time of about three 
minutes — are operated with one 
man/two machines. 

Machines operating on the same 
faces are installed across the aisle 
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Fig. 1. Multiplicity of holes in a 
clutch housing can be seen in these 
two parts. The housing on the 
right shows the engine-mounting 
face. The other one shows the 
transmission-mounting face. 


from each other and workpieces 
follow a zig-zag course through 
the line. Three housing designs go 
through six machines, while three 
others are required to pass through 
all seven machines. Sufficient 
space is provided between ma- 
chines for banking partially fin- 
ished parts when some machines 
are down for tool change. 

Due to the proximity of holes on 
the faces of various workpieces, 





two 3-way drilling machines are 
used on the left side, the rear face, 
and front face. Two other 3-way 
machines drill holes in the left 
side, the right side, and the top. 

One 2-way machine rough bores 
openings from the front and rear 
faces, and other similar machines 
finish them. 

The seventh machine drills and 
bores the top, the right side and 
the left side of selected parts. 








Fig. 2. Workpieces for the second 
pair of machines are hoist posi- 
tioned on rails and manually pushed 
in against a positive stop. Clamping 
is hydraulic. Heads are of slip- 
spindle design for rapid tool change. 











Individual machines can _ be 
quickly set up to handle the two 
lengths of castings for the various 
holes and hole-patterns of the six 
housing designs. Standard slip- 
spindle heads are used on drilling 
machines so correct drills can 
easily be positioned for each part. 
Operators set up each machine 
with a check list so incorrect spin- 
dles and drills cannot be used. The 
bushing plates on heads are ad- 
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justable, where necessary, to com- 
pensate for different length cast- 
ings and so future product changes 
can easily be accommodated. 

The two boring machines have 
been designed for production flex- 
ibility; each machine has two pairs 
of heads and a shuttle-mounted 
fixture. All roughing operations 
for either length casting are done 
in one machine and all finishing 
operations are done in the other. 
Operations for one length casting 
are handled in the front shuttle 
position and those on the other 
casting are done in the back shuttle 
position. 

If for some reason the produc- 
tion department should want to 
rough and finish long castings in 
one machine, and use the other 
machine for short castings, this can 
easily be done since any head can 
be used in any position on either 
machine. 

The center spindle of the right- 
hand head (in both machines) 
bores a large internal hole. Then a 
generating tool faces an internal 
surface at the end of the feed 
stroke — boring tools retract so 
they do not run idle in the holes 
during the facing operations. 

A complete cost and time anal- 
ysis has not been made to com- 
Pare present production methods 
with those formerly used. However 


it has been estimated that the 
seven-machine-team can do the 
job in one-quarter the time re- 
quired for doing the job on stand- 
ard machines. In addition to this, 
product accuracy is considerably 
better since hole relationships are 
established in the same machine in 
one setup. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 


Fig. 4. Standard throw-away car- 
bide inserts are shown in this draw- 
ing of typical tooling for two of 
the boring operations. 
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Fig. 3. In the rough and finish bor- 
ing machines the large hole is ma- 
chined and a generating tool faces 
an internal surface. Two dowel 
holes are bored at the same time 
with retractable spindles. 
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Decrease Die Cost 


Increase Die life 


TO JOIN STRIP STEEL for con- 
tinuous pickling, welding is uni- 
versally used in the newer high 
production lines. However, stitch- 
ers are still used where the capital 
outlay is aconcern and where pro- 
duction is low — or, as a supple- 
ment to a welder. Supplemental 
use is the more common. In this 
instance, it can be used as an 
emergency joining device if the 
welder breaks down. 

The value of an emergency join- 
ing system becomes apparent when 
you consider the importance of the 
pickling line to production. Down- 
time here affects cold reduction, 
annealing, tempering, galvanizing, 
tinning, shearing, and all subse- 
quent operations. The insurance 
value of having a second method 
available is often reflected in final 
production figures. 


Where welding and stitching are 
both available one can “lean” on 





Fig. 1. Here stitches are leaving a Wean stitcher. 


the other to keep the line running, 
but if stitching alone is used, the 
longest die life possible becomes 
most important. 


In the stitching operation, a row 









































or rows of U-shaped tabs are 
lanced simultaneously in the two 
overlapping strips. This is rough 
duty and the selection of die steel 
is important. By using Mineor, a 
5% chromium medium-alloy steel, 
supplied by Darwin & Milner, 
Cleveland, die life is increased. 


In this case, die life has been 
increased from three or four 
months to a year or more. Former- 
ly a nickel-chromium low-alloy 
steel was used, whose composition 
was 0.65-0.75% carbon, 0.55-0.85 
manganese, 0.20-0.40 silicon, 1.25- 


Fig. 2. Stitcher dies made of cast 
Mineor. Because they are cast ma- 
chining costs are less than when 
machined from bar stock. 
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Fig. 3. The three steps in stitching. 


Fig. 4. Section showing tabs lanced, 
hooked, and flattened by rolling, 





1.75 nickel, and 0.65-0.85 chromi- 
um. Its non-deforming properties, 
toughness, and wear resistance are 
only fair. Mineor, an air-hardening 
steel consisting of 1.00% carbon, 
0.40 silicon, 0.50-0.60 manganese, 
5.00 chromium, 1.00 molybdenum, 
and 0.25 vanadium, has very high 
nondeforming properties with fair 
toughness and good wear resis- 
tance. 

Along with increasing die life, 
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S&Z Tool & Die of Cleveland is 
able to use Mineor more economi- 
cally because it can be supplied 
cast-to-shape. Dies that were pre- 


viously machined from bar stock 
now only require finish machining. 


—William J. Linhart 








Safe Setup Of Standard Press 


A West Coast manufacturer of 
precision thin-gage stampings pro- 
tects carbide dies with the auto- 
matic safety features of a Kenco 
15-ton Electro-Safe punch press. 

In order to blank burr-less 
stampings in material as thin as 
0.001”, die closure tolerances are 
restricted to “zero clearance.” 
Formerly, this required heavy die 
construction for necessary guid- 
ance, and die capacity of 25-ton 
straight side presses, representing 
approximately $17,000 in equip- 
ment and dies. 

With the ample shut-height pro- 
visions of the Electro-Safe press 
and its positive safety features, 
many of these stampings are now 
produced in much less expensive 
“sub-press” dies with a $3,000 
press. Stampings are produced at 


350 spm in the press, with posi- 
tive insurance of damage to ex- 











fault detectors that stop the press 
in one-third of a stroke should 
pensive dies by strategically placed malfunctions develop. 





 CINCISSNATI 


CINCINT-VAN 


















VERCIPOWER pioneers a unique new design. It combines 
the toolroom flexibility of knee types with the rigidity and 
cutting capacity of manufacturing and bed type machines. 


Low-slung powerful construction is the key to VERCI- 4 / [1 Li t f ER | 


Power’s inherent ruggedness. Saddle and table move ALL-PURPOSE MILLING MACHINE 


directly on the machine bed of convenient fixed height — 

there is no movable knee. Vertical movement is pro- 

vided by the spindle carrier. And consider these many 

other feature-advantages: 

¢ Dual operating controls, front and rear 

* Fixed table height of 39” 

¢ Exclusive Arbor-Loc spindle nose 

* Table traverse handwheel at front 

24 spindle speeds and 32 feed rates * POWERFUL 

¢ Automatic Backlash Eliminator 

¢ Dynapoise overarm for damping self-excited chatter 

* Automatic table cycles—standard equipment on all sizes 
VERCIPOWER is a new mighty work horse, expertly * FAST 

designed and equipped to handle a great variety of your 

milling operations. May we give you more information? 

Write for new catalog M-2130, or a visit by one of our 

field men. Milling Machine Division, The Cincinnati Milling 

Machine Co., Cincinnati 9, Ohio. 


N C N * A KNEE TYPE AND BED TYPE MILLING MACHINES * DIE SINKING MACHINES) 


MILLING MACHINE DIVISION * CUTTER AND TOOL GRINDERS * ELECTRICAL MACHINING EQUIPMENT 
C:RCLE INFORM-A-CRAM KEY NO. 63 


| 
! 
LOW-SLUNG AND POWERFUL, 
the new VerciPower offers 
unusual flexibility for tool- 
| room and production mill- 
pn ing. It is available in four 
sizes: 20 or 30 hp, 34” or 
42” table travel, each with 
22” vertical travel of spin- 
dle carrier. Catalog No. 
M-2130 
< 
stock 
‘ining. 
_ “EW 
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Die Release Solves 
Threading Problem 


A tough threading problem has 
led to the development of a special 
electrically operated die release at 
U. S. Automatic Co., Amherst, 
Ohio. They use a Warner & 
Swasey 2AC chucking automatic 
to produce air cylinder heads 
which require accuracy, concen- 
tricity, and good finish. 

On some of the heads, short 
threads of 1% to 2 turns must 
be cut very close to a shoulder. 
Standard self-opening die heads 
did not operate well under these 
conditions and the die release de- 
vice was developed. It has worked 
so well and proved so easy to 
operate that they use it on threads 
which could be handled by a 
standard die head as well as on 
the problem jobs. 

The device (Fig. 1) is essen- 
tially a solenoid operated linkage 
which snaps open the die head 
at a point determined by the lo- 
cation of the special dog on the 
machine’s “bird cage” (Fig. 2). 
The dog actuates a micro-switch 
mounted on a special bracket at 
the end of the speed and feed 
control arm. A micrometer adjust- 


ment of the micro-switch is pro- 
vided and the company says that 
they can easily control the point 
of die head opening within 0.001”. 
This special opener assures that 
even a very short thread can be 
cut cleanly to a predetermined 
distance with no risk of back pres- 
sure on the threads or other dis- 
tortion. 

The threading job is one of a 


Fig. 2. Micro-switch 
(arrow) to control die 
release is mounted on 
bracket and actuated 
by special dog on drum 
at rear of machine. 
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Fig. 1. Die release on Warner & 
Swasey 2AC quickly opens die 
when short thread is completed. 


series of secondary operations don 
on the 2AC. Total time for these 
operations on the cylinder rod 
head is 3.12 min/pc. Included ig 
turning of the thread dia at 
sfpm, grooving and facing at 28H 
sfpm, turning the thread dia and 
pilot dia at 300 sfpm, and rough 
counterboring at 300 sfpm. The 
feed for each of these operations: 
is 0.077”. : 
Other operations are finish 
counterbore at 300 sfpm and 
0.003” feed, face at 500 sfpm and” 
0.0019” feed, finish groove at 250 
sfpm and 0.077” feed, and thread 
at 50 sfpm and 0.050” feed using” 
the electrical die release. end 
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FEATURES: 

e NEW FULL BEARING TAILSTOCK 

¢ NEW PRELOADED BALL BEARING HEADSTOCK 

e NEW ELECTRIC INTERLOCK FOR SPINDLE LOCK PIN 

e NEW WIDER FULL BEARING HARDENED AND GROUND DOVETAIL BEDWAYS 





WRITE FOR FREE BULLETIN 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
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COGSDILL DRILLS 


rVemmliilelolacclilae l-lame)i 


Threadwell’s growing line of cutting tools 


mehuilel he tachi, 


Complete range of 
sizes and styles 


Immediate 


THREADWELL TAP & DIE CO. delivery from stock 
GREENFIELD, MASSACHUSETTS 


Stocking Warehouses: New York — Cleveland 
Detroit — Los Angeles — Greenfield, Mass. 
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fage Blocks of CARMET Chromium Carbide 
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for new standards 
of dimensional control! 


For enduring, ultra micro-accurate surface 
finishes and dimensional stability, CARMET 
Chromium Carbide represents the ultimate gage 
block material. 


Harder by nature than steel . . . next to a diamond 
in hardness, yet far tougher . . . Chromium 
Carbide Gage Blocks withstand rougher use, 
eliminate costly dimensional errors, and cut 
frequency of calibration and replacement. They 
have a thermal coefficient of expansion similar to 
steel. Fingerprints are not harmful. 


Lightweight, non-oxidizing, possessing superior 
““wringability”’ and a stable, fine grain structure 
that takes and holds a mirror-smooth gaging 
surface .. . CARMET Chromium Carbide in 
gage blocks is leading the way to rigid new 
standards of dimensional control. 


Carmet doesn’t make gage blocks, but furnishes 
the chrome carbide to the progressive 
manufacturers who do. 


A precise blend of extremely hard, finely divided 
carbides of chromium with a nickel binder, 
CARMET Chromium Carbide assures predictable, 
consistent behavior and unmatched uniformity 
from piece to piece. 


These same unique characteristics make 
CARMET Chromium Carbide an important 
material for extrusion dies, valve seats, sealing 
rings, chemical processing equipment . . . or any 
other application where resistance to oxidation, 
corrosion, abrasion, erosion or chemical attack 
may be involved. For more information, 

contact your local Allegheny Ludlum CARMET 
representative, or write: Allegheny Ludlum 
Steel Corporation, Carmet Division, 

Ferndale, Detroit 20, Michigan. aiale 


Dept. TP-11. 


CARMET x 


CEMENTED CARBIDE - DIVISION OF ALLEGHENY LUDLUM 
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Buhr’s ‘Baby’ 


A HUGE “ECONOMATIC” lift and 
carry transfer machine that does 
323 operations on auto cylinder 
heads has been delivered to Amer- 
ican Motors Corp. by Buhr Ma- 
chine Tool Co., Ann Arbor, Mich. 
The builder dubbed it “Buhr’s 
Baby.” 

The 58-station giant performs 
these steps in automatic sequence 
on the 6-cylinder heads: rough 
and finish machining, probing, 
sealer application, assembling, 
pressure testing, rejecting and in- 
jecting. At 100% efficiency, it 





is a Big One 


turns out 120 pes/hr, as the work 
cycle is 30 seconds. 

It’s the first major piece of equip- 
ment built to the new Building 
Block Machine Tool Standards re- 
cently arrived at by users and 
builders of multiple-operation ma- 
chine tools. It weighs 225 tons. 

In its progress through the ma- 
chine, a cylinder head is rotated 
through 90° twice, and tipped 90° 
four different times to present ap- 
propriate faces to the tooling. 

The cylinder head travels 220 
linear feet in its 30-second race 
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Fig. 1 — Over-all view of the 
“‘Economatic.”” The term applies to 
both the machine’s production 
rate and easy-to-maintain floor ar- 
rangement. 


through the Economatic. In that © 


time, cutting, probing, and inject- 
ing tooling driven by a total of 
520-hp is brought to bear on the 
part. 

Design innovations, not covered 
by the new standards, have been 
incorporated into the machine. 
Among them is a new hydraulic. 
ally-operated way type feed unit 
which is actually a compact power 
package with all controls panel- 
mounted on the side of the unit. 
This feed system provides a 60% 
increase in rapid traverse rate, and 
a 50% boost in structural strength 
over earlier feed mechanisms. A 
differential circuit reduces oil con- 
sumption 50%, permitting the use 
of smaller volume pumps. 

The 58 stations are spaced over 
a 100 ft length, allowing easy ac- 
cess to any block for maintenance. 
The big machine occupies a 4000 
sq ft floor area. end 


Fig. 2 — Typical of the ‘‘ganged” 
tooling in the machine are these 
tapping heads at Station 50. 
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9 surfaces 
rough and finish machined 
in 2 passes... 


HOW MICROBORE CLUSTER TOOLING DOES IT ON A PRECISION BORING MACHINE! 


Special Microbore Cluster Tooling makes it 
possible for a leading electrical equipment 
manufacturer to obtain a continuous flow of 
finished parts by rough and finish machining, 
simultaneously, nine surfaces on a generator 
end bell casting in two passes. 


SET-UP TIME IS FASTER, TO0—Independent, 
precision adjustment of each tool point per- 
mits accurate settings in a matter of seconds. 
Speed and accuracy of adjustment, plus 
compactness of Microbore units, makes 


cluster tooling practical to a degree formerly 
considered impossible. 


Microbore is a versatile tool with unlimited 
application for all types of boring, turning 
and facing operations. Microbore Standard 
Boring Bars, Boring Bar 
Sets and Flash-Change 
tooling complete the 
perfect combination for 
accurate, quick change 
tooling. 





aaa find out how Microbore can help you, write for our new catalog No. 58. 


DeViieo . Micropore SYSTEM 


Fair Street, Royal Oak, Michigan 
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DEVLIEG MICROBORE e¢ pbivision OF DE VLIEG MACHINE COMPANY 
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‘“Modern’’ Tricks For Progressive 


Die Building Give 
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Maximum Precision 


At 


Minimum Cost 


by Carl Christen 


Mr. Christen is Applications 
Engineer at The Foote-Burt 
Company, Cleveland, Ohio. 








"Many a craftsman who kept secret his jealously guarded 
skill has passed on, leaving his successors to re-discover, 
again and again, that knowledge, which, if shared, would 
have benefited all mankind immeasurably. Let this not hap- 
pen here.'’ — Xenocrates 








AT MODERN TOOL AND DIE 
COMPANY, Cleveland, Ohio, skill 
and ingenuity in die practice are 
precious assets to be shared and 
taught for the benefit of all. Mod- 
ern is one of the largest die shops 
in this part of the country. They 
specialize in large auto dies pro- 


duction tooling for consumer 
products, and progressive dies for 
making smaller parts in large 
quantities. 


Steve Molnar, superintendent of 
machine operators at Modern, has 
built up a 100-man die shop by 
admitting four to six apprentices 
a year to their 8000-hr training 
program in diemaking. ‘When 
you train your men in your own 
plant,” says Mr. Molnar, “they 
know your needs as well as you 
do yourself. Sometimes better. I 
can’t tell you how much time and 
money this saves in the long run.” 
Mr. Molnar backs up his phi- 


Fig. 1. Development strips repre- 
sentative of the progressive dies 
built by Modern Tool and Die 
Company. Press production of such 
pieces may run into the ten mil- 
lions. Hence the need for dies of 
long life and economical mainte- 
nance. 


losophy of sharing knowledge 
through numerous articles he has 
written on tool and die making. 
These are based not only on his 
ten years of experience at Mod- 
ern Tool and Die, but also on his 
earlier background with one of the 
General Motors plants, where he 
was in charge of the toolroom and 
die shop. 





4 


Progressive dies are one of Mod- 
ern’s important products. The au- 
tomotive industry depends on 


these long-run, high-speed dies to 
produce the myriad “little parts” 
that go into today’s autos and 
trucks. Stamped clips, brackets, 
and fixtures, like those in Figure 
1, are ordered by the millions and 

. continued on page 72 
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if you don’t buy now ... You'll pay later 


You can bank on it. If you don’t buy new 
production equipment now, you surely will 
pay later, and the price will be high in more 
ways than one. 

The recent Machine Tool Exposition in 
Chicago demonstrated beyond a doubt that 
production economics and production tech- 
niques are undergoing rapid and sweeping 
changes. 

As a result, production management is 
faced by two big jobs, 1.) Deciding which items 
of new, advanced equipment are best suited to 
individual plant requirements, and 2.) con- 
vincing top management that this new equip- 
ment must be acquired, and that it can be paid 


- Automatic Lathes . Tape Controlled Machines 


for easily in a way best suited to your needs. 

Jones & Lamson can help you with this 
twofold problem. First, the new J&L line of 
machines is broad in application over a great 
variety of operations. Second, these machines 
will pay for themselves out of Profitivity®, 
and can be leased at an hourly rate of $2.50 
per $20,000 of machine value: There’s no 
advance payment, and the hourly rate drops 
to 12%¢ after five years. 

Literature telling about the machines, how 
to justify their purchase, and how to pay for 
them, is yours for the asking. 

Write to Jones & Lamson Machine Com- 
pany, 519 Clinton Street, Springfield, Vermont. 


Thread & Form Grinders ¢@ Optical Comparators ¢ 


CIRCLE INFORM-A-GRAM KEY NO. 71 





Thread ‘Tools f 





72 





Fig. 2. Much trial and error was eliminated by making the forming 
stage of this progressive die first. Then a trial blank with a pattern 
of cross-hatch lines was formed. Thus the flow or behavior of the 
metal during forming was disclosed and enabled the diemaker to de- 
sign the correct contour for the blanking stage punch. See upper strip, 


Figure 1. 





. . . Maximum Precision, from page 70 


ten millions. Were it not for pro- 
gressive dies, these could not be 
made practically or economically. 

Modern Tool and Die, makers of 
a wide line of lawn mowers, 
wheelbarrows, and other light- 
duty agricultural equipment at 
their Willard, Ohio, plant, also de- 
pends on progressive dies for 
many parts. So they have a per- 
sonal interest in cutting diemak- 
ing costs wherever this will not 
sacrifice quality. Over the years, 
Modern’s skilled diemakers have 
come up with a number of very 
economical techniques for pro- 
gressive die building, at the same 
time improving precision and 
quality. Some of the techniques 
they use are described here. 


Economy From Labor Management 
Modern’s first step toward cost 

reduction is their distribution of 

labor. First, engineers analyze the 


part drawings or sample parts, 
and design the over-all layout of 
a progressive die that will do the 
job. This layout contains princi- 
pal die dimensions — but not de- 
tail dimensions or tolerances, 
which are left up to the man who 
makes the die. The layout then 
goes to a diemaker, together with 
a part print and pre-cut blanks 
of tool steel. After carefully study- 
ing the prints he makes the ma- 
chining layouts on the steel and 
assigns the rough machining and 
grinding operations to various die- 
shop machinists. 

He also specifies the heat treat- 
ment for each part, indicating how 
close to finish size it must be 
after heat treatment. While the 
dies are being machined and hard- 
ened the diemaker prepares pre- 
cision templates for use during 
finish grinding of the die parts. 
Since many specialists work on 
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the die at once, it gets done sooner, 
and less skilled operations do not 
tie up the expensive time of the 
master diemaker. 

The die parts return from heat 
treatment to the diemaker, who 
checks them out to assure they 
meet his quality standards. Then 
he assigns the finish grinding to 
be done on one or more of the 12 
grinding machines available. Very 
often, for dies which require par. 
ticular care, the diemaker grinds 
the part himself on one of twy 
Footburt-Hammond grinders kept 
especially for ultra precision fin- 
ish-grinding operations. When 
necessary, he touches up and pol- 
ishes the die parts with a hand 
grinder. Finally, the diemaker sy- 
pervises the assembly of die parts, 
and checks the die out. When nec- 
essary, die parts are reground to 
achieve perfect assembly and the 
tolerances needed on the part. 
Economy From Die Construction 

Modern Tool and Die diemakers 
circumvent a great deal of trial 
and error in designing an irreg- 
ular-shaped blank by making the 
forming stage of a progressive die 
first. A trial blank is first scribed 
with cross-hatch lines and formed 
in the die, Figure 2, or a proto- 
type forming die. Using the cross- 
hatching as a guide, the diemaker 
develops the proper blank shape, 
and then makes the blank-and- 
pierce stages of the die. Next, he 
locates holes for guiding pins in 
the entire progressive die, using 
gage blocks and indicators to lo- 
cate for rough drilling, and a jig 
borer for finishing the holes. This 
assures accurate pin location to 
0.001” or less. When blanking and 
forming stages have been com- 
pleted and checked out, the other 
stages are designed, one by one, 
using the pins and holes at each 
stage as location points. 
Alternate Methods 

Two methods are used for mak- 
ing blanking dies at Modern: one 
for ultimate product precision, the 
other for maximum diemaking 
economy. As is well known, preci- 
sion finishing of an_ irregular 
blanking die-hole is more time- 
consuming than precision finish- 
ing of the punch for that hole, 
since the die requires internal 

. . . continued on page 74 
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Turret Lathes 


AUTOMATION” 


Completely automatic turret lathe 
gives peak production efficiency 


J & L’s new, completely automatic turret 
lathe sets a new high standard of efficiency for 
both bar and chuck work. Now, for the first 
time, you have the versatility of turret lathe 
tooling combined with completely automatic 
operation. All machine functions and _ se- 
quences are pre-selected and programmed by 
the operator or set-up man, from a staging 
panel during initial set-up. 

The automatic machine characteristics of 
this new lathe include fast motion, variable 
speed selection, spindle speed selection, turret 
indexing, coolant on and off, bar feed, and 
cycle stop. 

A noteworthy feature is the automatic 
Operation of a 12-speed hydraulic clutch 
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headstock combined with a 24” saddle motion 
which is actuated by a closed-loop, two-stage 
hydraulic servo system. 

The cross slide has a 144” stroke and drive 
similar to that of the saddle, and has several 
automatic cycles, as programmed from the 
staging panel. Three speed ranges are avail- 
able: 20 to 1000; 30 to 1500; and 40 to 2000 
RPM. Power is from a single speed motor 
(up to 40 HP). Feed range is from .750” per 
minute to 30” per minute for the saddle, and 
from .375” per minute to 15” per minute for 
the cross slide. 

Send now for our folder on this remarkable 
new machine. Jones & Lamson Machine 
Company, 519 Clinton Street, Springfield, Vt. 
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..Maximum Precision, from page 
72 
grinding operations, and much 
handwork, while the punch can 
often be precision ground easily 
on a surface grinder. 

For economy, the diemaker 
makes his punch first, sometimes 
leaving only 0.001” to 0.002” 
grinding stock. While the punch 
is being heat treated, he roughs 
out the soft die block to within 
about 0.030” to 0.060” of finish 
size. When the hardened punch 
returns, he grinds it to the cor- 
rect dimensions, and uses it to 
impress the hole configuration on 
the soft die block. After excess 
material is removed, he uses the 
punch to shave the hole to size. 
Next, he hardens the die, which 
shrinks the hole slightly, and 
grinds it to fit the punch. 

But for utmost precision, the 
diemaker generates the die hole 
first, leaving several thousandths 
of an inch for clean-up after heat 
treatment. While the die is being 
hardened, he roughs out the 
punch. When the die returns, he 
grinds it to the finish size and 
shaves the punch to size. The 
punch is next sent to heat treat- 
ment, (which enlarges it slightly) 
then it is ground to mate. 

These alternate procedures dif- 
fer in grinding time required on 
the die: when the die is shaved to 
size before heat treatment, only 
0.002” to 0.005” of metal needs to 
be removed by grinding, while in 
the more common _ procedure 
(making the die first), as much 
as 0.020” may be required for 
grinding stock. 

Economy From Tool Steel Selection 

Modern Tool and Die keeps qual- 
ity up and cost down by using 
air hardening tool steel which 
needs a minimum of grinding to 
clean up after heat treatment. For 
medium-run progressive dies (un- 
der 100,000 parts), most tool steel 
suppliers would recommend an 
oil hardening steel. But during 
heat treatment, oil hardening steel 
changes size more than air hard- 
ening steel. Experience has taught 
Modern’s diemakers that oil hard- 
ening steels need 0.015” to 0.020” 
of stock allowance for grinding, 
while air hardening steels need 
only 0.005” to 0.007” stock allow- 
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Fig. 3. Showing how progressive die ‘‘stage tolerance’’ varies with 
number of stages, for six different ‘‘closest part tolerances.” 


ance. In a progressive die, a rela- 
tively small amount of steel is 
used — and steel costs are only 
a fraction of the total cost. Finish 
grinding, however, accounts for a 
large part of the diemaking time 
(and cost) since the master die- 
maker usually must do this job 
himself. With less than half the 
stock to be removed from air 
hardening steel, die grinding time 
is cut in half. 

But die cost is not the only ba- 
sis for selecting steel. Modern 
uses oil hardening steel for the 
longest runs, rather than air hard- 
ening steel. Die failure by chip- 
ping is more common than failure 
by wear. And, for long runs, the 
user wants a die that can be re- 
paired at low cost. When air hard- 
ening steel chips, extensive re- 


work is usually needed, and often 
the die must be removed from 
service for grinding and _ heat 
treatment. This ties up produc- 
tion. Progressive dies made from 
oil hardening steel can be repaired 
by welding — sometimes without 
even removing the die from the 
press if grinding can be done with 
a hand grinder. Although initia! 
die cost is higher because the oil 
hardening steel requires more 
grinding, this steel assures low 
maintenance cost during the life 
of the die. 
Economy From Tolerance Selection 
As a rule, the more stages in 
a progressive die, the tighter must 
be the tolerances in each stage in 
order to hold over-all tolerance. 
In theory, to hold 0.005” toler- 
. continued on page 76 
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New improved design for J&L Ram 
and Saddle Type Turret Lathes 


These two new J & L lathes are really new. 
No mere face lifting here... both lathes have 
been completely redesigned from the floor up! 

Both the Ram type and Saddle type lathes 
are equipped with a multi-speed hydraulic 
headstock, and are capable of giving you more 
chips per tool, more pieces per hour, and more 
profit per job. 

The redesign of these machines starts with 
41” of leg depth for more stable footing. New 
cross-ribbed bed design provides even greater 
rigidity for heavy cuts — and gives straight- 
line chip disposal out the back. The new wide 
pan includes a built-in accessible coolant tank 
at the head end of the machine. The new 
headstock transmits up to 40 HP. 

An extremely important feature is the 
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hydraulically operated clutches, which change 
pre-selected spindle speeds instantly and 
automatically. 

Other features include: motor mounted 
vertically on the rear of the machine; a new 
carriage of rugged design, on which the stop 
spool is more conveniently located; heavy 
duty aprons which allow the adaptation of 
full length lead screw threading attachments, 
as well as the extremely versatile 2-Dimension 
(180°) carriage tracer; built-in independent 
pumps, which supply forced lubrication to the 
aprons, carriage, and saddle. 

Both of these new lathes offer more power, 
greater accuracy, and easier operation. Write 
today for details. Jones & Lamson Machine 
Company, 519 Clinton Street, Springfield, Vt. 
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... Maximum Precision, from page 74 


ance on a part made by a two- 
stage die, each stage may have 
as much as 0.0025” tolerance. But 
for a five-stage die, the tolerance 
in each stage tightens to 0.001” or 
less, and for a ten-stage die, to 
0.0005”. Die cost increases in geo- 
metric progression as tolerances 
get tighter, especially on die stages 
made up of 15 or 20 parts. 

Taking a more realistic ap- 
proach, if some stages have a 
small plus tolerance, and others 
a small minus tolerance, so that 
over-all deviation does not exceed 
the part tolerance, then the work 
of grinding to size in each stage 
will be kept to a minimum, scrap 
will be reduced, and grinding costs 
cut by 20 to 30%! Relatively 
broad tolerances can actually be 
permitted in each stage of a pro- 
gressive die, as long as they sup- 
plement each other to maintain 
over-all tolerance. 

Modern Tool and Die gives its 
diemakers “open tolerance” on 
each of the individual die seg- 
ments. When assembled, however, 
the segments must form a com- 
plete die stage whose tolerance 
does not exceed a reasonable value 
for that stage. Thus, on the five- 
stage die of Figures 1 and 2, a 
broad allowance of 0.002” may be 
permitted in each stage, and for 
a ten-stage die, 0.00125”. Holding 
the looser tolerance is easy, and 
the die can be completed at lower 
cost without sacrificing accuracy 


in the finished part. 

To keep costs down even more, 
Modern’s diemakers avoid grind- 
ing any unnecessary areas, unless 
grinding purely for appearance is 
demanded. All grinding is done 
dry, generally with vitreous-bond- 
ed aluminum-oxide wheels of 
grade G to J. Roughing wheels are 
40 to 60 grit, finishing wheels 100 
to 150 grit. 


Economy From Grinding Techniques 

Although most of the surface- 
grinding machines at Modern Tool 
and Die are used for both rough- 
ing and finishing work, two Foot- 
burt-Hammond grinders, Figure 
4, are reserved for precision grind- 
ing on progressive die parts. To 
get that “last kissing pass” that 
finishes a die segment to a frac- 
tional ten-thousandth of an inch, 
some very special features must 
be built into the grinder itself. 
Table drive, for example, must be 
“smooth as silk,” with height vari- 
ations in table travel that do not 
exceed more than a few millionths 
of an inch. The Hammond grinder 
utilizes a chain drive for the table, 
and the table rides on hand- 
scraped ways. The spindle adjust- 
ment must be positive, especially 
during down-adjustment, when 
homing in on the last passes. To 
assure that the spindle does not 
“drop” during a pass, the spindle 
raising nut has a self-adjusting 
backlash eliminator to compen- 
sate for wear automatically. Al- 
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Fig. 4. A_ skilled diemaker, in 
grinding a die segment, gets that 
“last kissing pass’’ to a fractional 
ten-thousandth in size by the feel 
and sound of a manual feed grind- 
er. 


though the spindle adjustment 
handwheel on the Hammond 
grinder has a vernier scale that 
reads accurately to 0.00005”, Mod- 
ern’s diemakers prefer grinding to 
size by “feel” and “sound” of the 
grinding action, which helps to 
achieve even greater accuracy. 

When the last few thousandths 
inch of metal are ready for remoy- 
al from a die segment, the die- 
maker begins to finish off all of 
the flat broad surfaces first, ap- 
proaching finish dimensions ag 
closely as possible. These surfaces 
serve as locating surfaces for the 
form grinding which follows. Parts 
are held in a vise, mounted on an 
angle plate, or held on a magnetic 
chuck. The diemaker next dresses 
his wheel to form with a diamond 
dresser, and grinds the irregular 
shapes or angles, bringing the die 
segment to finish size. To guar- 
antee absolute precision, he makes 
sure to spark out the wheel com- 
pletely on every finishing cut. 

These techniques cut grinding 
costs in several ways: First, using 
a precision grinder exclusively for 
precision grinding assures that 
neither the machine spindle nor 
the die segment will be strained 
or distorted by heavy loads. Sec- 
ond, the light cuts remove metal 
without burning, avoiding catas- 
trophic grinding cracks, and elim- 
inating the effects of burning from 
heavy grinding. Finally, complete 
sparking out opens the wheel face. 
This prolongs wheel life, giving 
an absolutely flat, parallel ground 
surface with a low micro-inch 
finish. Diamond form dressing is 
used in preference to crush-roll 
dressing, since only one or two 
parts in each die have the same 
form, and this does not justify the 
expense of a precision forming 
roll. When precision has been at- 
tained by grinding, the diemaker 
puts a final polish on die segments 
by hand lapping. 

Mr. Molnar attributes much of 
Modern’s success to the ability to 
satisfy customers with the best 
quality dies at competitive “ 
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Unretouched photo (above) shows this cylindrical 
rack being inspected at 62.25X. Photo, courtesy of 
Baird-Atomic Inc., Cambridge, Mass. 


4000% Increase in Inspection Efficiency 
through use ofa J & L Optical Comparator 


Baird-Atomic, Inc., Cambridge, Mass.; 
manufacturer of scientific and research in- 
struments needed a rapid and precise method 
for the quality control measurement and in- 
spection of various components. After ex- 
perimentation with various types of inspec- 
tion equipment, a J & L FC-14 Optical 
Comparator was given a trial. It met all 
requirements perfectly. 


The inspection of a cylindrical rack, heart 
of the Baird-Atomic Periscopic Sextant, used 
in advanced aircraft, gives an illustration of 
the J & L Comparator’s efficiency. 


The rigid quality control tolerances for 


this part include: tooth-to-tooth tolerance, 
0002”; tooth-to-tooth error, .0003’; com- 
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posite error, .0003”; pitch dia. within .0005”; 
concentricity within .0005’’ TIR. 

Adequate inspection and measurement by 
conventional methods proved laborious and 
time-consuming: inspection rate was little 
better than one rack per day. Now, using a 
J & L FC-14 Optical Comparator, average 
inspection rate is 42 per day, an increase of 
approximately 4000%! 

Investigate the possibilities of J & L 
Comparators in your production set-up. 
Available in 12 different models, both floor 
and table types. 

Write today for Comparator Catalog 5700. 
Jones & Lamson Machine Company, 519 
Clinton Street, Springfield, Vermont. 
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How Magnavox Accomplished . . . 


50% reduction in part cost 


savings by better use of equipment 


84% reduction in direct labor 
90% maintenance cut 

75% savings in setup time 
20-30% material cost reduction 


And improved accuracy, 


strength, and appearance 


THESE SUBSTANTIAL REDUC- 
TIONS which came about in the 


manufacturing of loudspeaker 
conehousings are the result of 
carefully planning their new 


punch press and die modernization 
program. 

The new stamping method and 
recently installed equipment have 
put Magnavox in an enviable po- 
sition. In their highly competitive 
business a fraction of a cent can 


make the difference between get- 
ting or losing a contract. 


Old Method 


Their production could be classi- 
fied as “job-lot-mass” since they 
have to juggle the production of 
various conehousings to harmonize 
with assembly schedules. 

Previously parts were being 
stamped on seven straight-side 
presses using single stage dies. 
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Parts were fed by hand — requir- 
ing seven men. Handling was from 
press to press by chute and belt 
conveyor. Not only that, but stock 
had to be sheared to proper strip 
width for hand feeding the firs 
press. 

In this manner they turned oyt 
an average of 625 finished parts/ 
hr. Truly slow. They had to do 
something. 


Process Analysis Before Decision 


Members of the Industrial Engi- 
neering Department, under Mr, F. 
J. Henry - Chief Industrial Engi- 
neer, investigated all facets of cost. 
They followed Tool Engineer A, #. 
Oldham’s various approaches to 
cost reduction and facility analy- 
sis, and it soon became apparent 
that extensive modification to ex- 
isting equipment and/or procure- 
ment of new equipment would be 
required. 

Industrial Engineering reviewed 
their preliminary findings with 
with production personnel, E. J. 
Walker - Toolroom and Fabriea- 
tion Superintendent, and J. E. Holt 
- Plant Engineer, and a team was 
established to handle the many 
implications of the proposed pro- 
ject. Planning began drawing 
heavily on Walker’s years of ex- 
perience, Holt’s “know-how” and 
Oldham’s tooling knowledge. 

In the interest of economy they 
first thought to use their existing 
dies by automating the seven 
presses with transfer devices to 
carry the parts at a higher rate. 
This would have required a new 
electrical control system in addi- 
tion to expensive transfer mecha- 
nisms and installation changes. 
They decided this was not the an- 
swer and turned to consideration 
of a transfer press. This plan would 
also release existing presses for 
other production. 

During exposure to the various 
available modern press production 
methods, Minster recommended 
the use of progressive dies in their 
300-ton straight side press with 
automatic feed. Although Magna- 
vox was skeptical of progressive 
dies for speaker housings, the pros- 
pect of a lower initial investment, 
longer die life, and other economies 
were attractive. Also, by the use of 
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Fig. 1. Old tooling for primary and secondary operations on cone- 
housing consisted of from five to seven separate dies for each size. 
Part accuracy was difficult and costly to maintain, and setup time 


was high. 


new equipment, production could 
proceed without shutting down. 

Interested, they studied the pro- 
posal from the standpoint of prod- 
uct design, tooling, available floor 
space, condition of existing dies, 
production scheduling, mainte- 
nance and material handling. Their 
decision was finally made in favor 
of a recently developed Minster 
“Progress-O-Matic,” a two-point 
straight side automatic production 
press. 

This 300-ton press is double 
geared, with opposed helical drive, 
equipped with an _ intermediate 
shaft combination air friction 
clutch and brake drive arrange- 
ment. This makes it possible to 
attain an exceptional speed range 


for a double geared press — 25 to 
50 spm. For drawing, a twin geared 
press was a must to reduce crank- 
shaft torsion and give greater ca- 
pacity above the bottom of the 
stroke. Variable speed range was 
also a requisite to meet various 
part requirements. 

Also they had the foresight to 
select a size larger press than their 
immediate needs (48” x 84” bed). 
With a larger press they could ex- 
pect greater precision due to min- 
imum deflection, and future ex- 
pansion is always to be considered. 


Proposal to Management 

With the best procedure decided 
upon Henry, and J. P. Higgins - 
Process Engineer, prepared a com- 


prehensive proposal for manage- 
ment. One of the most favorable 
points of interest was the conserv- 
ative estimate that the new equip- 
ment would pay for itself in less 
than two years. 

With such assurance it was easy 
for W. C. Seward - Division Gen- 
eral Manager, to approve the pro- 
posal and authorize proceeds for 
the entire plan, including related 
tooling. 


Installation and Start Up Procedure 


But teamwork was not over. 
During building and delivery each 
member had much to do to get 
ready for the changeover. 

Holt spent several days at Min- 
ster familiarizing himself with the 


Fig. 2. Conehousings were formerly hand fed into blanking-drawing 
press and transferred by chutes and conveyors to each of six secondary 
operation presses. 
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construction of the press for he 
had to know the assembly proce- 
dure, and make plans for installa- 
tion. This paid off, for by careful 
pre-erection planning the regular 
maintenance crew with little out- 
side assistance, completed the in- 
stallation without interrupting 
their normal activities. 

Oldham made good use of the 
press erection period to design and 
procure the necessary new dies, 
and their delivery was timed with 
that of the press and mill stock. 

Walker assigned an experienced 
die setter to initial die tryout, and 
the same man ran production for 
30 days prior to turning the ma- 
chine over to a regular press op- 
erator. 

Die setting was especially im- 
portant since customer hole pat- 
terns vary as to shape, position, 
and the use of inserts. When 
changing from one part to another 
this had to be completely under- 
stood. 


After Five Months — a report 

1) Average cost of stamped 
conehousings was cut in half (50% 
savings). This allowed a lower 
selling price, higher plant produc- 
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Fig. 3. In the old meth- 
od, partially completed 
parts were hand fed into 
secondary operation 
presses, air-ejected to 
chutes and conveyors 
between presses. 


tivity and resulted in more work 
for the men. 


2) Where seven men formerly 
produced 625 parts/hr, one man 
can produce 1800 parts/hr (84% 
labor savings). Interestingly 
enough this automation did not 
reduce labor requirements — but 
it did raise the level of plant em- 
ployment. 
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3) Material Savings — 20% to 
30%. The progressive operation al- 
lowed better use of material, and 
reduced scrap. 


4) Maintenance of progressive 
dies as opposed to single stage dies 
was 90% less. Even after a run of 
240,000 parts present dies did not 
need grinding. 

5) Reduced die setup time 75%. 


Fig. 4. New method uses one ma- 
chine and one operator to pro- 
duce 1800 pes/hr. 
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Fig. 5. Conehousings are now 
stamped out on seven stage pro- 
gressive die and air-ejected to con- 
veyor and tote box. 


Since stamping operations are job- 
lot their runs are from 50,000 to 
100,000 parts, and dies are changed 
frequently. Magnavox now needs 
only 25% of the former setup time. 
Productive time is from 48 to 51 
min/hr (based on a full week’s 





production). 

6) The precision of the press 
and tooling has greatly increased 
accuracy. Strength and appearance 
is also improved. This shows up 
dramatically in final assembly 
where rejects are practically un- 


heard of and loudspeakers go to- 
gether with ease. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Road, Cleveland 18. 











22 Holes Bored 
In Two Steps 











a SE Pee i: 
This precision boring machine is 
the smallest in the range produced 
by Ex-Cell-O Corp. It utilizes the 
latest multiple-spindle concept and 
in this application bores a total of 
22 holes in a small aluminum gear- 
box frame assembly. Operation is 
achieved by the use of inter- 
changeable plates carrying multi- 
ple spindles. 

The five larger holes are bored 
at the first setup. Locating from 
established dowel holes and hand 
clamping the part in a simple fix- 
ture, tolerances on hole diameters 
are held to within 0.0005”. 

The second operation involves 
boring from both sides. Here the 
original spindle plate is quickly 





detached and interchanged with a 
7-spindle plate. A 10-spindle com- 
ponent is mounted at the other end 
of the machine. After one lot is 
rapidly bored, bronze bushings are 
assembled in the holes in the parts, 
tools are changed at the machine, 
and the operation is repeated. 

The parts were formerly bored 
in a tool room setup, requiring a 
full day to complete one part. Now 
they are finished in minutes. Sev- 
eral precautions are taken to en- 
sure consistent accuracy, one of 
which is holding the spindle plates 
to a constant temperature. 
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EVERY SECOND A TOOL STANDS IDLE 
WHILE AN OPERATOR LOADS OR 
UNLOADS COSTS YOU MONEY 
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Model BRET-13B8 

Be 13” diameter top 

Ca c Factory set for either 4, 6, 9, 
 " 12 or 18 stations 
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Extremely close indexing tolerances . . . that 
is the extra feature built into this group of 
Bellows-Valvair Rotary Index Tables. Built to 
rigid standards of workmanship and material, 
they provide a quality of performance un- 
matched in their field. These units, too, have i, - 
built-in controls to regulate the indexing wr Model BRET-26C 

speed; they are complete units, just make the 20" Gameter top 

P ? y . Pp : J Factory set for either 4, 6, 9, 12 or 18 
necessary electrical and air supply connec- stations (may be ordered for a maximum 
tions; they may be easily synchronized with of 36 stations) 
other Bellows-Valvair equipment to build 

completely automatic, high speed special 
purpose machines. 
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Model BRET-10C 
i: 10” diameter top 
Adjustable for 4, 6, 8, 
12 of 24 stations 



















an 
Model BRET-22C 
These Rotary Feed Tables position work pieces with high accuracy, at a rate lite . iin ae 
to match machine efficiency. The units are complete; require only mounting, 1 ar 6 cnaeaic aes ho anien 
attaching electrical connections, coupling with air supply. They may be for a maximum of 72 stations) 
. mounted in any position thereby allowing a wide range of application for 
feeding a variety of work pieces in very simple or complex machine or 
processing systems. Indexing speed is easily controlled . . . two speed control 
screws on the Electroaire Valve® may be adjusted to regulate the rotating 
speed of the table top. Oversize table tops may be attached to the standard top. 
How about 2-position sluiltle 7 
i € 
Removing a finished work piece and positioning a raw part at one 
station while a production operation is being performed at the 
other station . . . this is what the Bellows-Valvair Shuttle Feed pro- 
vides and, by doing so, unloading and 
loading time does not interrupt the 
machining operation. Speed of move- 
sesh ment of the top is easily adjusted by 
the control screws built into the 
Electroaire Valve controlling the 
Bellows Air Motor®. The unit is com- 
plete when received, ready to install 
and operate. And, it may be syn- 
chronized with other Bellows-Valvair 
equipment ... a feature of all 
Model TF-60D Bellows-Valvair “Controlled-Air- 
Table top is 8” x 26” Power” Packaged Units. 
a The two work stations may be adjusted 
from 3-5/16” to 6-1/8” apart 














Bellows -\/alvair 


Name 


Bellows-Valvair, Division of IBEC, Akron 9, Ohio 
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TP-1160 


Please send me full details on Bellows-Valvair 
Air-powered Index and Work Feeders. 










AKRON 9, OHIO 


MA 
VAI Ve t , t VOM Y 


Address___ 
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AMPCO*’ metal STOCK BARS 
are semi-finished all over 


You don’t pay 
for extra. meta/ 
here—or here... 


...When you don't 
need it here— 
or here/ 








You take finish cuts only on Ampco metal centrifu -cast 
bars. They are semi-finish machined all over—finish ~ 
%e" on O.D. and I.D. You save time, cut costs. : 


Made of Ampco 18, a tough copper-base allo i 
: ’ y that resists 
wear, shock, impact. Ideal for bearings, bushings, gears, and 


similar applications. 


Your Ampco stocking distributor can supply 90 sizes up to 








10” O.D. 12%” lengths. Call him for prompt delivery. 


PRODUCERS OF 
THE METAL WITHOUT AN EQUAL 


AMPCO 
metal 


CIRCLE INFORM-A-GRAM KEY NO. 84 


®-72¢ 


AMPCO METAL, INC, 
Dept. 54K, Milwaukee 46, Wis. 
West Coast Div.: Huntington Park, Calif. 
Southwest Div.: Garland (Dellas County), Texas 
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YOU SHOULD 
KNOW 


Earl E. Conlin has been elected 
vice president for finance, Rx. 
Cell-O Corp. Other changes jp. 
clude: Miles H. Knowles, secretary: 
Edward J. Giblin, treasurer, ang 
Russell D. Hughes, controller. 

U. S. Industries, Inc. named |, 
John Billera executive vice presj- 
dent-operations. He will be direct- 
ly responsible for the operations of 
USI’s thirteen divisions and syb- 
sidiaries. Arnold P. Moran has been 
elected vice president-treasurer. 

Announcement has been made 
by Latrobe Steel Co. of the pro- 
motion of John Wandrisco to vice 
president in charge of corporate 
planning. 

John W. Rayner was recently 
appointed administrative assistant 
to the president of Clearing Div’n, 
U.S. Industries, Inc., and Henry M. 
Crossen has been appointed vice- 
president of manufacturing. 

The new chairman of the board 
of directors of E. W. Bliss Co., is 
Robert Potter, former president. J. 
Ralph Patterson has been elected 
president and chief executive of- 
ficer. Mr. Patterson was also elect- 
ed a director of the company. 

Recently elected directors of 
Adamas Carbide Corp. were Edgar 
P. Eaton, Jr., and Frank M. Mans- 
field III. 

The Rotor Tool Co., a subsidiary 
of Cooper-Bessemer Corp. has 
made known the appointment of 
Richard Allchin to president; L. W. 
Dwors to vice president, manu- 
facturing; Hugh L. Whitehouse to 
director of engineering and secre- 
tary-treasurer; and Paul Van Sit- 
tert to director of research. 

Charles E. Peterson has been 
named Division manager in charge 
of the Mackintosh-Hemphill Div'n 
of E. W. Bliss Co. 

Horace Frommelt has been ap- 
pointed director of Manufacturing 
Research for Ferro Powdered Met- 
als, Inc. Mr. Frommelt was for- 
merly a director of the Spring 
Garden Institute - Metal Removal 
Center. He will accelerate Ferro’s 
research programs, particularly in 
new applications for powdered 
metallurgical components. 
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YOU CAN INCREASE PROFIT AND PRODUCTION 











with this new iE 0 


el 
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Two Heads Are 
Better Than One 


and of course you can have more than one 
spindle in each head. The Pope Model 10-6 
features two precision boring heads* operating 
completely independently of each other to 
provide simultaneous or alternate cycling 
movement of the heads. This means increased 
production. 


*The Pope Boring Head Spindles on this machine 
revolve within 20 Millionths. 










210-6 
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SUPER-PRECISION 
BORING MACHINE 





Do It All With Dials 


Automatic cycles for boring operation sequences are pro- 
grammed on these dials. The operator simply determines 
the sequence of operations and dials each one. You get 
continuous production of uniform parts in less time. 
The Pope Electric Programmer gives you 
finger-tip fast control of infinitely variable 
speed, distance and operating sequence. You 
dial in the complete program with ease and 
speed that beats expensive numerical or tape 
control. Supreme accuracy is maintained for 
cycle after cycle. 





For precision production at a profit pe 


look into this Pope Model 10-6. - 
Write for Bulletin S-21. 
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NEW 
= CALLING 
CARDS 


In an executive realignment 
move at Michigan Abrasive Co., 
W. S. Hoskin, former general sales 
manager, has been named vice 
president in charge of sales. Ken 
C. Davis, former assistant general 
manager, has been made general 
sales manager. 


Time you got acquainted with the 
world’s first* and finest gage blocks. 
Blocks possessing correct temperature 
coefficient — absolute metallurgical 
stability. Blocks with a positive built-in 
wear factor—unconditionally guaranteed to 

be minus nothing from nominal size. Blocks, 
too, that feature chromium plated gaging surfaces 
to give you longer wearing millionths and lower 
gaging costs. Yes, it’s time now to buy a set of 










The Cleveland Cap Screw Co., a 
subsidiary of Standard Pressed 
Stee] Co. has appointed Herbert D. 
Burdick general sales manager. 


Vice president of marketing 
services for Clearing Div’n of U.S. 
Industries, Inc., is T. Singelis. He 
will be responsible for Clearing’s 
market research, sales analysis, 
order and customer service, and 
advertising and sales promotion. 

In charge of Mathews Conveyer 
Co.’s engineering-sales office in 
Lexington, Mass. is Alvin Wysocki. 









ELLSTROM CHROMIUM PLATED GAGE BLOCKS 


MANUFACTURED AND CALIBRATED TO THE INTERNATIONAL INCH-—-EXACTLY EQUAL TO 25.4 MILLIMETERS 





“W”" Working Accuracy: 


+ .000008” / — 000000" 








Parallelism: .000004” / Flatness: .000004 
“1” Inspection Accuracy: + .000004”"/—.000000”" 
Parallelism: .000003" / Flatness: .000003” 
“L” Laboratory Accuracy: + .000002"/—.000000” 
Parallelism: .000001" / Flatness: .000001” 





Above: Ellstrom Rectangular Set 
No. 92-R. Right: Ellstrom Square 
Set No. 81-SA, with accessories. 


New Catalog contains prices and 
specifications — send for it today! 





ELLSTROM STANDARDS DIVISION 
22038 Beech Street 





WH vzansonn GAGE COMPANY 
Dearborn, Michigan 


Originotors of Chromium Plated Gage Blocks 


> *Ellstrom — Measuring in millionths for three generations 
Hjalmar Ellstrom (1863-1942)—He gave mankind the key 
to mass production of interchangeable parts. For it was 
he alone who conceived and produced the world’s first com- 


ed 





bination gage blocks—the first master reference standards 
accurate to the infinitesimal millionth part of an inch! 
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Don Morton has rejoined the 
Morton Tool Co. as sales manager 

Appointed sales engineer fo 
Bohn Aluminum & Brass Corp, js 
Gerald H. Dettman, assigned to 
Chicago district. 

Wiancko Engineering Co. has re. 
cently appointed Rush S. Drake 
Associates to represent their line 
of force and pressure measuring 
instruments in Oregon, Washing- 
ton, Montana and Idaho. 

Newly appointed vice president 
and general sales manager of 
Walworth Co. is Hellmuth “Dick” 
Strauss, replacing Harold Brown 
who resigned. 

The “POP” Rivet Div’n of United 
Shoe Machinery Corp. has ap- 
pointed Charles F. Buehring as its 
district representative for the 
South Pacific region. 

A. N. Aiman has been appointed 
sales manager of Parker Fittings & 
Hose Div’n of Parker-Hannifin 
Corporation. 

Sales engineer for Wai-Met Al- 
loys Co. is now Richard J. Dvorak. 
He will handle sales and provide 
technical assistance on refractory 
materials, in addition to handling 
sales of specialized casting alloys. 

New regional sales manager for 
Mechanical Specialties Co. of Los 
Angeles is W. Lee Campbell. 

Farrel-Birmingham Co., Inc. 
Watson-Stillman Press Div’n an- 
nounces the appointment of R. 
John Hess as manager of metal- 
working equipment. Mr. Hess will 
direct sales of company’s line of 
Farrel Watson-Stillman extrusion, 
metalworking and general hydrau- 
lic equipment. 

The appointment of Max E. Miles 
as Service engineer in the south- 
west sales district has been an- 
nounced by Morse Twist Drill and 
Machine Co. 

The vice president in charge of 
Defense Contracts Organization 
for Burroughs Corp. is Paul §. 
Mirabitol, former general manager. 

The newly created Data Parts 
and Service Div’n of Ampex Data 
Products Co. has appointed Thomas 
E. Davis manager of that division. 

Gleason Works announces the 
appointments of John Somerset as 
new sales manager of the company, 
and Irving W. Peachey, assistant 
sales manager. Ralph F. Murphy 
was appointed production manager. 
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ANOTHER TALIDE CASE HISTORY... 






Talide -TIPPED HAMMERS LAST 50 TIMES LONGER! 


...at Pulverizing Machinery Division of 
AMERICAN-MARIETTA COMPANY 
argh tiustrores ikro- 


No. 3 Mikro-Pulver- pro ucts 


izer in operation. 
SINCE 1923 























fa 
Pulverizing Machinery Division of American-Marietta Forged steel hammers tipped with super-hard 
Company, Summit, New Jersey, leading producer of TALIDE METAL wear strips % x % x 24%" pulverize 
pulverizers, dust collectors and air conveyors, reports 50 times more tonnage than possible with alloy steel 
longer service life and improved machine operation hammers on all kinds of applications, including 
with Talide-tipped hammers. grain, tobacco, coal, ore, minerals, etc. 
a ’ 
> —- i> ; 

j om Y% Dy en” : a @ a & 

* J SPECIAL SHAPES \ : 

; —_, 1000. 2000. 3000, 4000, THROW-AWAY INSERTS Satis. s, 

f 5000 & 6000 STYLES “H"&”P’’STYLES FOR KLAMP-LOK 
nd! oe” HOLDERS “MB” BLANK 











BALLS & SEATS COMPRESSOR S wy dj TWIST DRILL 
FOR CHECK VALVES SLEEVES & RINGS BLANK 
“RT” STYLE “RIT” STYLE ena 
KLAMP-LOK TOOLHOLDER INSERTS a HELICAL BLANK 
oTR “scr “SQ” “DB” (i (3 


| “STB” STRIPS 
_ —— GUN DRILL BLANKS “TD” BLANK 
La OA 











SPECIAL SHAPES 











—— ee eee | (Write for Cat. 59-G today! 
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See the Hughes two-axis positioning system in operation at the ASTME Show in Los Angeles, Booth 445 


Hughes two-axis control system, with positioning table, can be 
retrofit to almost any kind of drilling machine —single or multiple 
spindle—or to any other type machine requiring two-axis 
positioning. 

Hughes numerical controls will reduce lead time, eliminate 
complex jigs and expensive tooling, and increase the productivity 
of your machine. And, they are easy to operate and service! 

The Hughes Positioning Table is automatically operated from 
pre-programmed taped instructions. The table positions at a rate 





tool 





retrofit t6:/, 
your preseiif. i 
machine 


of 150 inches per minute; has repeatable accuracy to withiy 
0.0002”. Measuring circuit and drive motors are fully integrateg 

Installation of this proven system is simple and fast. In many 
cases, all it takes is one day. 


To find out more about how Hughes numerical controls can increase 
your profits, write, teletype (TWX INGL 4117) or call collect: Hughes Indys. 
trial Systems Division, P.O. Box 90904, International Airport Station, Los 
Angeles 45, California. For export information, please write: Hughes Inter. 
national, Culver City, California. 


Creating a new world with ELECTRONICS 


> 
' 
' 
' 
' 
' 
1 
' 
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INDUSTRIAL SYSTEMS DIVISION 


MUGMES AIRCRAFT COMPANY 
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EX-CELL-O© 
CONTOUR 

PROJECTORS , 
GIVE YOU 













MODEL 30 

A True, Heavy Duty Precision 

Measuring Projector with 30” 
4a Diameter Screen, and 12” Di- 

ameter Capacity. 















26 FORBES STREET 






CIRCLE INFORM-A-GRAM KEY NO. 89 


(A subsidiary of EX-CELL-O Corporation) 
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LARGEST WORK AREA— Regardless of magnifica- 
tion there is a constant eight inches of work space 
from lens to focal plane to accommodate large ob- 
jects. The Model 30 has a 12” diameter capacity. 


UNSURPASSED ACCURACY — Kodak optics with 
famed Ektar® lenses guarantee accurate measure- 
ments and give clear undistorted images over entire 
screen. You can depend upon optical decisions made 
on the Ex-Cell-O. 


TRUEST MEASURING PRECISION— All Ex-Cell-O 
Contour Projectors read to tenths and measure to 
tenths. Each Ex-Cell-O contour projector is tested 
and checked to the highest laboratory standards be- 
fore shipping. 


BRIGHTEST GLARE FREE SCREEN — Coated lenses 
and mirrors have been standard on all Ex-Cell-O 
models for many years. The patented **Fresnel”’ lens 
(exclusive with Ex-Cell-O) brings entire screen into 
clear view from normal operator position. Sharp 
clear images in normal room light—the brightest and 
clearest in the contour projector field! 


MOST RUGGED CONSTRUCTION — Built to “stand 
the gaff.”” Solid construction with optical system 
locked into lifetime cabinets. Will withstand factory 
wear and tear—without getting out of adjustment. 
Guaranteed by Ex-Cell-O’s long experience in the 
manufacture of precision machine tools. 


SIMPLEST OPERATION — Finger tip controls, cool 
to the touch lamphouses, simple setting and measur- 
ing devices, unreversed images, all add up to com- 
fortable day long operation. A precision machine of 
great accuracy that can be quickly mastered by aver- 
age factory inspection personnel. 


(774 The Ex-Cell-O Mercury Arc 


Light Source Accessory. A high 
intensity Accessory light source 
including Mercury Arc Lamp, spe- 
cial collimator and auxiliary power 
supply. Quickly adaptable to all 
Ex-Cell-O Contour Projector Mod- 
els (except Model 8) to give maxi- 
mum screen brightness at higher 
magnifications. 


Write for new booklet “See 
The Savings” which graphi- 
cally demonstrates time sav- 
ings through optical gaging 
over conventional methods. 


MODEL 14-5 

The Finest, Most Versatile, 14” 
Screen Contour Projector 
Available. 


Manufactured by EX-CELL-O Corporation of Detroit, Mich. 
SOLD AND SERVICED BY 
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See the Hughes two-axis positioning system in operation at the ASTME Show in Los Angeles, Booth 445 


Hughes two-axis control system, with positioning table, can be 
retrofit to almost any kind of drilling machine —single or multiple 
spindle—or to any other type machine requiring two-axis 
positioning. 

Hughes numerical controls will reduce lead time, eliminate 
complex jigs and expensive tooling, and increase the productivity 
of your machine. And, they are easy to operate and service! 

The Hughes Positioning Table is automatically operated from 
pre-programmed taped instructions. The table positions at a rate 


NOW! a numerical / 


control package 


tool 





your presen 
machine 


of 150 inches per minute; has repeatable accuracy to within 
0.0002”. Measuring circuit and drive motors are fully integrated 

Installation of this proven system is simple and fast. In many 
cases, all it takes is one day. 


To find out more about how Hughes numerical controls can increase 
your profits, write, teletype (TWX INGL 4117) or call collect: Hughes Indus. 
trial Systems Division, P.0. Box 90904, International Airport Station, Los 
Angeles 45, California. For export information, please write: Hughes Inter. 
national, Culver City, California. 


— a new world with powers 


pried SYSTEMS DIVISION 


MUGHES AIRCRAFT COMPANY 
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EX-CELL-O© 
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PROJECTORS . 
GIVE YOU 









MODEL 30 

A True, Heavy Duty Precision 
Measuring Projector with 30” 
4 Diameter Screen, and 12” Di- 
ameter Capacity. 
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LARGEST WORK AREA— Regardless of magnifica- 
tion there is a constant eight inches of work space 
from lens to focal plane to accommodate large ob- 
jects. The Model 30 has a 12” diameter capacity. 


UNSURPASSED ACCURACY — Kodak optics with 
famed Ektar® lenses guarantee accurate measure- 
ments and give clear undistorted images over entire 
screen. You can depend upon optical decisions made 
on the Ex-Cell-O. 


TRUEST MEASURING PRECISION— All Ex-Cell-O 
Contour Projectors read to tenths and measure to 
tenths. Each Ex-Cell-O contour projector is tested 
and checked to the highest laboratory standards be- 
fore shipping. 


BRIGHTEST GLARE FREE SCREEN — Coated lenses 
and mirrors have been standard on all Ex-Cell-O 
models for many years. The patented “Fresnel” lens 
(exclusive with Ex-Cell-O) brings entire screen into 
clear view from normal operator position. Sharp 
clear images in normal room light—the brightest and 
clearest in the contour projector field! 


MOST RUGGED CONSTRUCTION — Built to “stand 
the gaff.” Solid construction with optical system 
locked into lifetime cabinets. Will withstand factory 
wear and tear—without getting out of adjustment. 
Guaranteed by Ex-Cell-O’s long experience in the 
manufacture of precision machine tools. 


SIMPLEST OPERATION — Finger tip controls, cool 
to the touch lamphouses, simple setting and measur- 
ing devices, unreversed images, all add up to com- 
fortable day long operation. A precision machine of 
great accuracy that can be quickly mastered by aver- 
age factory inspection personnel. 


(7, The Ex-Cell-O Mercury Arc 


Light Source Accessory. A high 
intensity Accessory light source 
including Mercury Arc Lamp, spe- 
cial collimator and auxiliary power 
supply. Quickly adaptable to all 
Ex-Cell-O Contour Projector Mod- 
els (except Model 8) to give maxi- 
mum screen brightness at higher 
magnifications. 


Write for new booklet “See 
The Savings" which hi- 
cally demonstrates time sav- 
ings through optical gaging 
over conventional methods. 


MODEL 14-5 

The Finest, Most Versatile, 14” 
Screen Contour Projector 
Available. 


Manufactured by EX-CELL-O Corporation of Detroit, Mich. 
SOLD AND SERVICED BY 
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Metallurgical Memo from General Electric 


“MOVING METAL” 


with Carboloy. cemented carbides 
cuts manufacturing costs 3 ways 





Saves machining time 

Wrist-pin production increased 
to 2,000 per hour with Carboloy 
cemented carbides. Used in ex. 
truding and coining punches, 
higher quality General Electric 
carbides turn out greater quan- 
tities in less time at lower cost. 
per-piece. No machining (ex 
cept finish grind). 


















Reduces metal waste 


This cold extrusion punch- 
made of G-E Carboloy carbid 
results in minimum metal was 
in the production of bearings) 
From one steel slug, this solid: 
carbide punch forms a race and! 
a cup; saves machining costs) 





















Lowers tooling cost 
Rolls of Carboloy cemented car 
bides last many times longer 
than steel rolls, will handle 
tougher materials, result 
more uniform product. Thig 
means one thing: Lower tooling 
costs. Save on time, roll replace 
ment; improve strip quality. 




















For specific “moving metal” it 
formation, as it applies to ye 
operation, write: Metallurgi¢ 
Products Department of Genert 
Electric Company, 11111 EA 


METALLURGICAL PRODUCTS DEPARTMENT Mile Rd., Detroit 32, Michiga# 


GENERAL @@ ELECTRIC oni 


CARBOLOY» CEMENTED CARBIDES » MAN-MADE DIAMONDS CEMENTED CARDIO 
MAGNETIC MATERIALS * THERMISTORS © THYRITE® «© VACUUM-MELTED ALLOYS 
CIRCLE INFORM-A-GRAM KEY NO. 90 
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Cata | 00S and other helpful literature 


“Sources of Measurement Error” 
is a wall chart provided by Cleve- 
land Instrument Co., and geared to 
the tenths and millionths accura- 
cies now demanded of gaging sys- 
tems. Heavy stock allows easy wall 
mounting. Get yours by circling 
Inform-A-Gram No. Cl. 


Spindle Repair is the topic of 
new Bulletin R-3 published by 
Pope Machinery Corp. It details 
the company’s facilities for servic- 
ing all makes and sizes of belt 
driven, motorized, and high cycle 
spindles for grinding, boring, drill- 
ing and milling. Circle No. C2. 





31,000,000 ft 
and still 


“Ferro-Tic 


At AVON Tube 
welded steel tubing 





Ferro-Tic form rolls 


on a job where tool steel 


produced well over 31,000,000 ft of 


elaantaelic-meaclimelals ae anole ele ema 


FERRO-TIC (the only machinable carbide in existence) combines the fabricat- 
ing advantages of steel with the wear-resistance of carbide. In the annealed, 
completely dense state, FERRO-TIC can be machined with high-speed tools 


on conventional tool room equipment; 


thus, the need for costly diamond 


grinding is eliminated. Once hardened, by oil quenching from 1750°F, FERRO- 
TIC is extremely hard and wear-resistant. FERRO-TIC stock blanks can be fab- 
ricated into long-wearing components, using available tools and skills without 
delay! FERRO-TIC is ideal for: Blanking, Lamination, Deep Drawing and Head- 
ing Dies, Arbors, Core Rods, Wear Parts, etc. FERRO-TIC can be turned, drilled, 


milled, sawed, tapped. . 


Ls AGENTS THROUGHOUT THE U.S.A. 
f WRITE FOR ILLUSTRATED BULLETIN P-9 





Division of 


CHROMALLOY CORPORATION 


134 Woodworth Ave. * Yonkers 2, N.Y. * YOnkers 9-6767 


"Reg. U.S. Trade Mark 


** AVON Tube Div. 
HIGBIE Mfg. Co. 


CHROMALLOY DIVISION, WEST NYACK, NEW YORK 
CHROMIZING CORPORATION, LOS ANGELES, CALIF. 
PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILL. 
ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 92 














TOOLING & PRODUCTION 


Pneumatic and Hydraulic equip- 
ment — cylinders, drill units and 
valves — is featured in a 24-page 
catalog issued by Alkon Products 
Corp. Your letterhead will bring a 
free copy from the company or 
Circle Inform-A-Gram No. C3. 


Elasticone Covers, the spirally- 
wound cones used to protect lead 
screws, shafts, pins, and bushings, 
are the topic of a new brochure 
published by the Central Safety 
Equipment Co. For a copy, Circle 
Inform-A-Gram No. C4. 


Unipunch Series “A” and “AH” 
hole punching units, plus Series 
“A” notching units are described 
in 16-page Catalog A published by 
Punch Products Corp. Get a copy 
by Circling No. C5. 


Booklet 60 is 56 pages of elec- 
tric motor controls packed with 
descriptions, ratings, and prices 
for manual and magnetic starters, 
drum controllers, pressure, foot 
and limit switches. Furnas Elec- 
tric Co.’s push buttons are also 
treated. Circle No. C6. 


Erick Magnetic Tools and indi- 
vidual magnets are treated in Cat- 
alog 958 from Cullen Mfg. Co. 
Their magnetic tools include base 
indicator holders, base protractors, 
and soft jaw vise liners. Circle 
Inform-A-Gram No. C7. 


“Utility Presses” is the name of 
a new folder from Lempco Indus- 
trial, Inc., which details a_ line 
with capacities ranging from 25 
to 150 tons. Included are specs on 
platen presses, hydraulic shop 
presses, plus trunnion and arbor 
models. Circle Inform-A-Gram No. 
C8 for your free copy. 
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NIV WV SAVE THIS AD FOR CHECKING FUTURE REQUIREMENTS 


DELIVERY FROM STOCK 


SPECIAL RH & LH 


HIGH SPEED 


TAPS * DIES » THREAD PLUG & RING GAGES ~ 
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DEALER 
INQUIRIES INVITED 
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ACME TAPS IN STOCK SPECIAL REAMERS 


FIELD TOOL SUPPLY CO. 


ing information: 


of tap. 
if possible 
sired with blue print. 








IF NOT IN STOCK—7 to 10 DAYS DELIVERY—When 
ordering or requesting quotations, kindly furnish follow- 


(a) Kind of material being machined. 
(b) Depth of hole in inches, through or bottom. 

Tap to be used horizontally or vertically. 

Will tap turn, or is piece expected to be anes, 

Is tapping job expected to be done in one pa 

Would tap be backed out of hole, or eschioed stopped for release 


submit thread length, and overall length of tap de- 


























Immediate Delivery 


is? 


H.S.S.S. Machine Reamers 
Decimal, Fractional, Letter. 
and Wire Gauge Sizes 
Prices On Application 



























SPECIAL—Right Hand High Speed 
“EXTRA LENGTH DRILLS” 
“AND LEFT HAND DRILLS” 

In Steck for Immediate Delivery 





Industrial Cutting Tools 


31 S$. DESPLAINES ST., CHICAGO 6 


HLL 


All Phones: Financial 6-1195 


The 


TAPS, 


CIRCLE 


SPECIAL and STANDARD 








Largest Stock of 


DIES, PLUG GAGES 
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Ground - from -the- Solid! 











It pays to specify 


DRILLS 
REAMERS 
BLANKS 


Premium Quality 

High Speed Steel, 

Solid Carbide and 
Carbide Tipped. 


ACE DRILL SETS 
Standard stock sets include Fractional, Wire and Letter 
size drills, packaged in convenient folding index cases. 


ACE BLANK SETS 

Uniformly hardened high speed steel reamer and drill 
blanks precision ground to new close tolerance limits avail- 
able in standard Fractional, Wire and Letter series sets. 


Call your local distributor today —or write Ace 
direct for latest catalog and price information. 


Hardened, Tempered and 











ACE DRILL 


“” Adrian, Michigan 








ORIGINATORS OF “‘GROUND-FROM-THE-SOLID™ DRILLS 
CIRCLE INFORM-A-GRAM KEY NO. 941 





H LES 
JIG GROUND 


with Vyfeamaive 










Provide your tool 
room with this in- 
expensive instru- 
ment for use on 
your present equip- 
ment and Jig Grind 
with ao guarantee. 


Borrow our in- 
structive 11 min- 
ute movie on Jig 
Grinding. 


Your Tool Room in Dayton 
Designers and Builders 
Special Tools — Dies — Machines 
Request Quotation 


VULCAN TOOL CO. 
734 LORAIN AVENUE 
DAYTON 10, OHIO 


VULCAN 
PULL 


tools 











CIRCLE INFORM-A-GRAM KEY NO. 942 









USE IT 
EITHER WAY 


Full 1/3 hp. 
G. E. Motor 


















VERTICAL 


At last, a top quality industrial sander that 
provides all the most wanted features — 


sate $QQOS 


iMustrated Literature on Request 


A few desirable distributor 
territeries still available. 


complete 
with cord, plug, 
switch ready to use 


WALLS sates corporation 


333 Nossau Avenue Brooklyn 22, N. Y 





CIRCLE INFORM-A-GRAM KEY NO. 943 














TOOLING & PRODUCTION 


Catalogs... 


High Pressure Fittings and hoses 
made by Parker-Hannifin Corp, 
are described in 12-page Catalog 
4430 just released by the firm. 
includes data on flange head ends 
and bent tube fittings with 37° 
swivel nuts just added to the linge 
Circle Inform-A-Gram No. C9. 


Molykote Lubricating Sticks are 
discussed in pocket-sized Folder 
605 from Alpha-Molykote Corp. 
Get a free copy by circling Inform. 
A-Gram No. C10. 


Swaging Machines — the com- 
plete line made by Fenn Mfg. Co, 
—— are covered in a 20-page cata- 
log published by the company, 
Catalog SM-60 includes the firm’s 
line of feeding accessories, and 


other related equipment. Circle 
Inform-A-Gram No. Cll. 
O-Vee Gages for measuring 


thread pitch diameter are featured 
in a new brochure available from 
Scherr-Tumico. Circle Inform-A- 
Gram No. C12. 


The Linearscope, a Scherr-Tum- 
ico precision instrument for meas- 
urement, is covered in a new bro- 
chure. The unit features 4” x 12’ 
coordinate travel. Request your 
free copy by circling Inform-A- 
Gram No. Cl3. 


Clamp Assemblies, fixture de- 
tails, spring plungers, torque 
screws, chuck jaw blanks and uni- 
klamps — data on all these fills 
the 54-pages of Universal-Engi- 
neering Co.’s Catalog 1110. Circle 
Inform-A-Gram No. Cl4. 


Some 500 Throwaway insert 
milling cutter styles and sizes are 
listed in a new 24-page booklet 
authored by Valenite Metals. It’s 
entitled “The V. M. U. System of 
Milling,” and includes data on cut- 
ter bodies, cartridges, inserts and 
accessories for metal cutting. Cir- 
cle Inform-A-Gram No. C15. 


“Light - Heavyweight Machine 
Tools” is the name of a compre- 
hensive, 52-page booklet issued by 
the Walker-Turner Div., Rockwell 
Mfg. Co. It includes information on 
band saws, belt and disc finishers, 
cut-off machines, drill presses and 
grinders. Circle No. C16. 
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NOVEMBER 1960 


Pick-up Fingers 








Ram Bracket 
Drive Linkage 


Si5°- -— 
- —s Lever Arm 


Indexing Mechanism 


Automate your presses... 
for BIGGER profits! 


Increase your production, improve the quality of 
your products and get your manufacturing costs 
down—with your present equipment. 

This happy position is being enjoyed now by 
users of Sheffield PRESS-PACERS—demountable 
transfer devices which automate any straight side 
press or line of presses. Parts can be transferred 
from die to die in one press, or between presses in 
lines up to more than 125 feet long. 

One press can be made to do the work of as 
many as five or six presses, reducing equipment 
and space requirements. The number of transfer 
operations is limited only by the capacity of the 
press or line of presses involved. Automatic hand- 
ling from press to press prevents scrap generated 
by manual handling. 

PRESS-PACERS are completely flexible. They 
have been tooled to handle interchangeably as 


many as seven parts. Model or engineering changes 
do not obsolete a PRESS-PACER-—they only in- 
crease its value. 

Blanks, pre-drawn parts, sheet and coil stock 
may be used, as desired. Feed fingers are inter- 
changeable—feed distance is adjustable. 

Sheffield provides complete single-source respon- 
sibility in PRESS-PACER production including 
(1) design and build tooling, (2) building of stand- 
ard PRESS-PACER, (3) provision for minimum 
scrap and scrap removal, and (4) installation in 
your plant, warranted to perform to specifications 
and your satisfaction. 

You can see eight different PRESS-PACER in- 
stallations right in your plant by means of a sound 
movie in color—and discuss your opportunity for 
savings with a factory engineer . . . write, wire or 
phone Contract Manufacturing Division. 


SHEFFIELD 


Corporation Dayton 1, Ohio 


A subsidiary of The Bendix Corporation 


CIRCLE INFORM-A-GRAM KEY NO. 95 
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Gages, Measuring Instruments, Automatic Gaging & Assembly Systems * Machine Tools * Contract Mfg. 











EDLUND-MATIC NuMERICAL 
TAPE CONTROLLED DRILLING 
& TAPPING MACHINE) __. {ie 






The newest Layout Drilling Machine 
with Numerical Tape or Dial . Flexibility in setting up a wig, 
Control. Economically performs i ee variety of operations. 
multiple operations for aa i 2 (i Quick conversion from one dj 
Single Piece Layout Work li < job to another. 
Short Run Production 5, Work from standard detailed 
The entire sequence of operations iid drawings. 
can be repeated time after time i | 4 Standard 1” 8 channel punch 
with no chance of operator error— i. 4 tape. 
minimizes operator attendance ait ae Tape or Dial control. 
and skill. Oa & Infinitely variable spindle spe. 
225-2700 rpm. 
Infinitely variable feeds | to7 
inches per minute. 
Nine different operations or tc 
changes at one setting. 
Foolproof tool rack (availab’ 


eee” 





prevents use of incorrect } 


4 
« 
* * 
% ee ft & 
‘ es “ . 
: 
‘ 4 
Featured 
at the National 
Machine Tool 


Exposition 


® PATENTS PENDING 


CIRCLE INFORM-A-GRAM KEY NO. 96 Write for Bulletin 208. 


CONTROL CONSOLE RAPID ADVANCE EDLUND COMPOUND TABLE 


Operation Selector AND FEED A new concept in extremely rapid 
Switch and Lights for - STOPS PLUS positioning table. Many exceptional 
nine operations PENDANT features. Table Travel 14” x 20’. 
Spindle Speed and ~ PUSH BUTTON 200”/per min. 
Feed Setting Knobs STATION 
and Tachometers, 
Table Positioning Di- At convenient eye 
als for two axiis, fm level for precision 
Zero Offset Dials. setting and easy 

control. 

Indicator Lights 

designate opera- 

tions. 


Special Contract Job work 

can also be arranged with 

Edlund. Send Part, Blue- a 
print and Requirements rv PNVed 11 la -ab amore) i -7-4. bh EDLUND 


IN MAJOR CITIES 
Cortland, New York Division of Horsco Corporation 
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Catalogs... 


Portable Air Tools for screw- 
driving and nutsetting fill 16-page 
Catalog N.S. 60 released by Master 
Power Corp. It lists pistol grips, 
slip chucks for rapid bit change, 
and a variety of bits. Circle In- 
form-A-Gram No. C17 for a copy. 


The 18 Standard cartridge-type 
toolholders that comprise the Wes- 
son Co. insert-cartridge system 
for assembling a variety of single 
or combination boring, facing and 
recessing tools are described in 
Bulletin C-660. It’s yours for cir- 
cling Inform-A-Gram No. C18. 


A Pamphlet containing instruc- 
tions on the use of adjustable bor- 
ing and reaming tools is available 
from Muskegon Tool Industries, 
Inc. Circle Inform-A-Gram No. 
C19 for a free copy. 


Machinery Clutches and brakes 
made by the Wichita Clutch Co., 
Wichita Falls, Tex., are detailed in 
the firm’s new 32-page catalog 
which sets forth a variety of ap- 
plications. Circle Inform-A-Gram 
No. C20. 


A New Rotary Transfer machine 
especially suited for automatic 
parts assembly is treated in Cata- 
log 602 published by Ferguson Ma- 
chine Corp. User merely adds 
chucks or collets to handle the 
parts he wants to assemble. Circle 
Inform-A-Gram No. C21. 


Supervisors, department heads 
and foremen can profit from 
“Guidance That Pays,” a publica- 
tion designed to help them toward 
efficient handling of managerial 
responsibilities. Get a free copy 
from Elliot Service Co., or Circle 
Inform-A-Gram No. C22. 


Honing Machines, tools and 
abrasives are the topic of a 16- 
page catalog, No. 200, put out by 
Barnes Drill Co. Included are 
charts listing spindle speeds and 
coolants for various honing jobs. 
Circle Inform-A-Gram No. C23. 


Price Reductions and new ma- 
terials from Cadillac Plastic and 
Chemical Co. are given in the 
firm’s new 64-page catalog that 
details plastic in sheet, rod, tube 
and film forms. Ask for it by cir- 
Inform-A-Gram No. C24. 
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Assures You 
Precision to the 
Finest Degree 
to Meet Your 
Requirements 
—Backed by the 
Name Supreme 
in the World of 
Measurement 
GAGE BLOCKS 
(JOHANSSON) and accessories. Short 
deliveries. Inspection and reconditioning 
service available at our plant. 
INTERNAL INDICATORS 
(for inside measurements -155 to 24 inches). M IKR 0 KAT 0 R $ 
gpg tk (AMPLIFIERS) 
.0001. FOR MEASUREMENT IN INCHES 
Catal Scale R i 
MIKROKATOR —— | a | aes 
(Amplifier —for outside measurements) 510-E2 0”.006 0”.0001 
page og -0001 to .000001 or .OIM 510-E4 0”.0024 0”.00005 
510-E5 0”.0014 0”.00002 
THER ANSSON opu 510-E6 0”.0008 0”.00001 
“s = = - 510-E7 0”.0004 0”.000005 
Micrometers, Snap Gages, Extensometers, 510-E8 0”.0002 0”.000002 
Dynamometers, Hardness Testers, Surface ” ” 
“gp ‘ 510-E9 0”.00008 0”.000001 
Finish Ind ,  Intert , Plugs, 
Rings ond Speciel Gages” "| ~—510-E10 | 0”.00004 | 0”.0000005 
Write for Literature 


¢: E. 


JOHANSSON 


GAGE CO. 


A DIVISION OF SWEDISH GAGE CO. 
10641 HAGGERTY AVE. + BOX 4086 NORTHEASTERN STATION + DEARBORN 1, MICH. 
CIRCLE INFORM-A-GRAM KEY NO. 971 





Teele [tla fe) 
Precision 
Toolroom 


WATT) 


te. 


MANY ADVANTAGES: 

Very strong ° Lightweight (just 13 Ibs.) * Low 

frame, 2’’ * Wide jaw opening, for heavy or 

light work ¢ All surfaces hardened and 

ground at right angles and parallel. 

WRITE: 

TOOLROOM EQUIPMENT DIVISION 

THE PRODUCTO MACHINE COMPANY 

945 Housatonic Ave., Bridgeport, Conn. 
CIRCLE INFORM-A-GRAM KEY NO. 972 











Every Shop Should Own One 


¥ 






No distortion — 
even on Ys" stock! 
MODEL “Cc” 


KNURLMASTER 
Basses Hand Knurler 


For small production runs on 
%" to 1” stock. Exclusive 
screw design gives perfect 
knurl pattern. Furnished with 
3 hardened straight or dia- 
mond pattern knurls of stand- 
ard %” dia. Forged steel 
frame is self-centering. Write 
for illustrated folder. 


ROCKWIN MANUFACTURING CO. 


80A MAGNOLIA AVE., WESTBURY, L.I., N.Y. 
CIRCLE INFORM-A-GRAM KEY NO. 973 
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TECHNICAL BOOKS.. 





HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAIGHT 
EDGES by E. Willard Pennington. 

[] ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. Types and 
strengths of adhesives, joint factors, etc. 

[] BRAZING MANUAL prepared by the Com- 
mittee on Brazing and Soldering, American 
Welding Society. 1955; 208 pages. Practical 
information on every type of brazing prob- 
lem, including tables. 

] COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer. A 28-page pamphlet on 
the subject. 

[| DIAMOND TECHNOLOGY by Paul Grod- 
zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. 
DICTIONARY OF METALLURGY by A. D. Mer- 
riman. 400 pages profusely illustrated. 7,000 
definitions. 236 tables. 

DIE DESIGNING & ESTIMATING, 4th edition. 
363 pages; 26 chapters; over 400 illustra- 
tions. A standard reference work. 

DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 
pages. 

[] ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 

—. Complete engineering fundamentals 

and processing data on all phases of electro- 

plating. 

FASTENERS HANDBOOK by Julius Soled. 

1957; 450 pages. Complete data, illustra- 

tions and descriptions covering all currently 

available industrial fasteners. 

GEARS FOR SMALL MECHANISMS by W. O. 

Davis. 20 chapters profusely illustrated 

covering theory, design and practice in cut- 

ting and generating gear tooth forms. 

HANDBOOK OF BARREL FINISHING by Ralph 

F. Enyedy. 1955; 288 pages. Every phase of 

barrel finishing, including over 150 com- 

plete specification sheets and latest de- 
velopment. 

HANDBOOK OF LAYOUT & DIMENSIONING 

FOR PRODUCTION by Hyman H. Katz. 479 

pages. The functional principles of dimen- 

sioning in clear, interesting, succinct English. 

HOW TO DESIGN & SPECIFY PRINTED CIR- 

CUITS Reporting on advantages, layouts, 

design, selection of materials and compo- 

nents etc. 


UO OF O QO 


$ .75 


$2.95 


$4.75 


$1.00 


$10.00 
$25.00 


$7.50 


$3.00 


$10.00 


$12.50 


$5.00 


$8.25 


$15.00 


$5.00 





TOOLING & PRODUCTION 


INDUSTRY AGREES ON ‘BUILDING BLOCK’ 
STANDARDS by William E. Hoffman. 
INSTRUMENTS FOR MEASUREMENT & CON- 
TROL by Werner G. Holzbock. 1955; 416 
pages. Fully describes, illustrates and com- 
pares all current devices for measuring and 
controlling temperature, moisture, pressure, 
flow, uniformity, etc. 

Zz MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer, 36 
pages on the working of stainless steel. 

[| MANUAL OF MACHINABILITY AND TOOL 
EVALUATION by Antoni Niedzwiedzki 
Tool life formulas, tool life criterion, chip 
load and workpiece hardness, tool geom- 
etry, test records, tool inspection, machin- 
ability classification, machine tool selection, 
and much other valuable data including 
graphs, drawings and recommendations. 

C] MATHEMATICAL PROGRAMMING by Rein- 
feld & Vogel. 274 pages. ‘I'he practical ap- 
plication and use of mathematics in indus- 
trial programming. 

MICROSTRUCTURES OF DIAMOND SURFACES 
by S. Tolansky. 11 chapters of original re- 
search. New optical techniques explained. $8.50 
PLASTICS ENGINEERING HANDBOOK, com- 
piled by The Society of the Plastics Indus- 
try. 850 pages. 

THE PRINCIPLES OF INVENTORY MANAGE- 
MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. 

C] PRINCIPLES & METHODS OF SHEET METAL 
FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects in 
stamping, drawing, extruding, bending: de- 
sign of parts and dies, etc. 

[| PRODUCTION CONTROL by Nyles V. Rein- 
feld. 1959; 340 pages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling and 
inventory techniques—incorporates up-to- 
date research from 500 companies. 

‘a PROTECTIVE COATINGS FOR METALS by 
Burns and Bradley. 2nd edition. 1955; 657 
pages. Latest information on the composi- 
tion, properties and performance of metal- 
lic and organic coatings. 

C] TECHNICAL WRITING MANUAL by Chris- 
tian K. Arnold. A glossary of word usage 
for technical people. 

TECHNIQUES OF PRESS-WORKING METAL 
by Eary & Reed. 472 pages. 20 chapters and 
hundreds of drawings cover this subject in 
highly comprehensive detail. 

TREATISE ON MILLING & MILLING MA- 
CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas and 
700 illustrations and charts. 


$1.00 


$10.00 


$1.50 


$6.00 


$8.00 


$15.00 


$2.00 


$11.00 


$8.00 


$12.50 


$2.50 


$12.00 


$8.00 


AMOUNT OF ORDER $———_— 


Open account shipments to rated companies. Otherwise payment 
with order, please. No C.0.D.s. Ohio customers add 3% sales 
tax. Quantity prices quoted on request. 


COMPANY 
BY TITLE 
ADDRESS 


CITY ZONE 





Se ee ot et 


-— ae be awe 





JUCTION 


$1.00 


$10.00 


$1.50 


$6.00 


$8.00 
$8.50 


$15.00 


$2.00 


$11.00 


$8.00 


12.50 


$2.50 


12.00 


$8.00 
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CRI-DAN 


(Semi-Automatic Single Point) 


THREADING LATHES... 


























faster than thread grinding or 
milling...handles toughest jobs 
on hardest materials at less cost-- 


distributed by 


GISHOLT 


Widely used throughout Europe and rapidly gaining favor in the 
U.S.A., CRI-DAN High-Speed Threading Lathes offer outstand- 
ing advantages on a wide variety of threading work. Using single- 
point carbide tools and positive, cam-controlled movements, 
CRI-DAN provides very accurate lead and thread form on all 
types of internal and external threads, including multiple-start, 
coarse, fine, left- or right-hand, parallel or taper, with metric or 
inch pitches. Highest production, accuracy and fine finish are 
assured on even the most difficult materials. 

With simple operation and 15 minute change-over, CRI-DAN 
is an extremely versatile machine capable of handling an amazing 
range of components at high production rates. Single-point car- 
bide tools, easily resharpened or replaced, cut tooling costs to a 

Two models are available with a full complement of accessories 
to meet your needs. Ask your Gisholt Representative for full 
details or write 









GISHOIT 
Ss, 


Madison 10, Wisconsin 








Investigate Gisholt’s Extended 
Payment and Leasing Plans 











Turret Lathes @ Automatic Lathes e Balancers e Superfinishers 
Threading Lathes 


CIRCLE INFORM-A-GRAM KEY NO. 99 
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Would you like to... 


Copy-Mill Both Die Halves 


from the same master 


At The Same Time? 


This RIGID AUTOMATIC Hydrocopy 
DIE SINKER with reverse image attach- 
ment, easily, automatically, accurately 
produces both symmetrical die halves or 
molds from one master! 






















@ saves you the milling time for the 
reverse image die! 

@ provides greatest matching accuracy 
at parting lines! 


@ avoids making reverse image master! 


Simultaneous copy-milling of right and left hand 
molds for rubber boots on a Rigid Die Sinker. 

















Working accuracy on RIGID Die Sinkers 
is 0.002’’. Dies can be produced with a 
surface finish that often requires only 
polishing. Bench time is cut to a bare 
minimum! 


Fully automatic machining eliminates 
the human influence on the quality of 
work. Extreme rigidity of construction 
permits taking heavier cuts. Rigid Die 
Sinkers are available in single, double 
and four spindle models. 


Top and bottom dies 
for crane-hook forging 
milled at the same time. 


Rigid Automatic 
Hydrocopy Die Sinker 
Model KAB-250/2. 


Write For Further Information, Today! 





Importers of Leading Precision Machine Tools 
Nationwide Sales and Service 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
In Canada contact Cosa Corporation of Canada, Ltd., 1160 Lakeshore Rd., Long Branch, Toronto 14, Ont. 


CIRCLE INFORM-A-GRAM KEY NO. 100 
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(afalogs... 


Wire Brushes, hammers, scrap- 
ers, pliers, shovels, wrenches, etc., 
are detailed in new Bulletin ST-5 
available from Ampco Metal, Inc. 
Features of this “safety line” are 
their non-sparking, non-corrosive 
qualities. Circle Inform-A-Gram 
No. C25. 


Solid Lubricants — the theory 
and use of molybdenum disulfide 
types — are covered in 24-page 
Bulletin 124 available from the 
Alpha-Molykote Corp. It’s free if 
you circle No. C26. 


Tool Bits made of tungsten-base 
high vanadium, high cobalt high 
speed steel — called Circle T-15 
bits by Firth Stirling, Inc., are 
described in the company’s new 
catalog section. Circle Inform-A- 
Gram No. C27 for a copy. 


Glass Fiber characteristics, spe- 
cifications, and applications are 
described in new literature from 
Fibrous Glass Products, Inc., a sub. 
of Pall Corp. Get a copy from the 
company, or Circle No. C28. 


Pocket Scribers, magnets, fixed 
point scribers, screw drivers, and 
knife blades are described in sev- 
eral bulletins that have been an- 
nounced by Spring Specialty Co. 
Get copies, or Circle No. C29. 


OBI Power Presses in the 75- 
to 200-ton capacity range are de- 
scribed in an eight-page folder 





available from Cleveland Punch & 
Shear Works Co. Ask for folder 
OBI-3’60 from the company, or 
Circle Inform-A-Gram No. C30. 





Manhattan Diamond Wheels data 
are presented in a catalog which 
gives available grit sizes and dia- 
mond concentrations and tips to 
prolong wheel service. Get Catalog 
M1501 from Abrasive Wheel Dept., 
Manhattan Rubber Div’n, Ray- 
bestos-Manhattan, Inc., or Circle 
Inform-A-Gram No. C31. 


A Process Gas Chromatography 
instrument for furnace and con- 
trolled atmosphere applications, 
Model 184B furnace atmosphere 


101 


analyzer, is described in a bulletin. 
Operation, installation, specifica- 
tions, and sensitivity limits are de- 
scribed. Get a copy from Perkin- 
Elmer Corp., or Circle No. C32. 


A 20-Page Booklet details se- 
lected natural diamond grit (both 
treated and untreated, its advan- 
tages, and the most beneficial ap- 
plications to diamond wheel users. 
Get “This Is SND” from Industrial 
Diamond Div’n, Engelhard Hano- 
via, Inc., or Circle Inform-A-Gram 
No. C33. 





Awer by HANNIFIN 


Hy P 


5,000 PSI HYDRAULICS 





Proved by more than 25 years use 
in the Automotive Industry 








BETTER 
THAN 
EVER 
TODAY 





FAST * QUIET* POWERFUL...EASY TO MAINTAIN 


PRODUCTION TOOLS 


Used on trucks, trailers, automobiles 


and throughout industry 


Used for riveting, punching, pressing, 
marking and press-fit assembly 


LIGHTWEIGHT PORTABLE TOOLS 
GAP OR COLUMN PRESSES - POWER UNITS - CYLINDERS 


3152PH 


STANDARDS AND SPECIALS 


Call in your nearby Hannifin man—he’s a trained production analyst — 










ARKER 
ANNIFIN 


CORPORATION 





HANNIFIN COMPANY 


A DIVISION 


563 South Wolf Road @ Des Plaines, Illinois 


Pneumatic AND Hy prautic SYSTEM COMPONENTS 


CIRCLE INFORM-A-GRAM KEY NO. 101 
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Cafalogs... 


Axial Piston Pumps at hydraulic 
pressures to 5000 psi are explained 
in a brochure. Performance and 
torque curves and rating charts 
are included. Get Bulletin 203 from 
Denison Engineering Div’n, Ameri- 
can Brake Shoe Co., or Circle In- 
form-A-Gram No. C34. 


Four Types of rust preventive 
compounds are presented in a new 
bulletin which describes the phy- 


sical properties and applications of 
the Anarust types. Contact Wheel- 
abrator Corp., Techline Div’n, for 
Bulletin 1001, or Circle Inform-A- 
Gram No. C35. 


The Quick Beveler described in 
a bulletin can save up to 85% of 
the costs of preparing joints for 
welding. Typical applications, ca- 
pacities, and dimensions are dis- 
cussed. Get a copy from American 
Pullmax Co., Inc., or Circle In- 
form-A-Gram No. C36. 











SINE PLATE (Non-Magnetic) 


EX:CEHLL-0 


SOR PORATION 
Greenville Plant, 945 E. Sater St., Greenville, Ohio 


Speed, Accuracy, 
Savings on Every 


ANGULAR 
SET-UP 





Robbins Angular Tooling 
Equipment Now Manufactured 
by EX-CELL-O 


You can save hours of set-up time and 
be certain of accuracy on your angular 
grinding, other machining, and inspec- 
tion operations with Robbins Magna- 
Sines and Robbins Sine Plates. 


Any desired angle can be quickly and 
easily set up by using standard gage 
blocks. Referring to the handy Table 
of Constants supplied with each unit, 
it is simple to select the proper blocks. 
Accuracy of the set-up is then always 
to the gage block limits. 


This simple, fast, sure method sets up 
all angles, single or compound, right or 
left hand, without V-blocks, angle 
plates or complicated “build-ups”.Com- 
plete range of models and sizes in both 
magnetic and non-magnetic types puts 
Robbins precision equipment within 
the reach of every shop. Write now for 
complete catalog. 


9082 


EX-CELL-O FOR PRECISION 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES 
* CUTTING TOOLS + RAILROAD PINS AND BUSHINGS » DRILL JIG BUSHINGS « 
TORQUE ACTUATORS + CONTOUR PROJECTORS + GAGES AND GAGING EQUIPMENT 
© GRANITE SURFACE PLATES + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS 
© ATOMIC EWERGY EQUIPMENT + DAIRY AND OTHER PACKAGING EQUIPMENT 


CIRCLE INFORM-A-GRAM KEY NO. 102 
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Industrial Box Kilns, cesigneg 
for operating temperatures tg 
2750°F, are described in two byl. 
letins. Typical heating and Cooling 
curves, dimensions, and capacities 
are given. Get copies from Harper 
Electric Furnace Corp., or Cirele 
Inform-A-Gram No. C37. 


“How To Maintain Absolute 
Level for Precision Applications” 
tells how the Serva-Lev! mount 
works and why it is needed. Also 
shows an example of how a lathe 
is kept level with them. Write 
Barry Controls Inc., for your copy, 
or Circle Inform-A-Gram No. C3. 


“Tooling Plastics in the Foun- 
dry” presents ten applications 
which enable savings up to 60%, 
Core boxes, loose pieces, spotting 
slugs, and match plates are a few. 
Get a copy from Furane Plastics 
Inc., or Circle No. C39. 


A Single Embossed Panelcoil js 
covered in detail in a new bulletin 
from Dean Products, Inc. Different 
types of Panelcoil, used for heat- 
ing or cooling both flat and curved 
surfaces, are included. Get Bul- 
letin M10 from Dean, or Circle In- 
form-A-Gram No. C40. 


How to Use Teflon sheets, rods, 
tubes, tape, and other standard 
shapes are described in a bulletin. 
Get a copy from Cadillac Plastic & 
Chemical Co., or Circle Inform- 
A-Gram No. C41. 


An Authoritative 22-page man- 
ual on the many uses for rubber- 
ized abrasives is available from 
Cratex Mfg. Co. The firm makes 
rubber-bonded abrasive wheels, 
points and sticks for micro-de- 
burring, smoothing and polishing. 
Circle C42. 


Their Model 35B hydraulic sur- 
face grinder is treated in Bulletin 
35B60 published by Covel Mfg. Co. 
Its outstanding feature is the 18%” 
working distance between a 12’ 
dia wheel and the table surface. 
Get it free by circling No. C43. 


Two New Folders outline the 
advantages of using magnetic grip 
shields for machine tool guarding, 
and “Grippys,’” permanent mag- 
nets that act as clamps or jigs 10 
aid in welding or machining set- 
ups. Get them by circling Inform- 
A-Gram No. C44. 
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There’s a MVESF*@ clamp or plier for 
every clamping job! 















1 Reamed holes 
2 Hardened serrated bushings 
3 High tensile strength rivets 


80 models and sizes... 


made better three ways to 
give more positive holding, 


last longer! PIE SPP ovisi0n 


VLIER ENGINEERING CORPORATION 
Formerly West Point Manufacturing Company 


send for free catalogs describing Wespo clamps and fixture details 
26935 W. Seven Mile Road « Detroit 19, Michigan 
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and inserts are listed in 44-page | 
Catalog TTI-60, containing prices | 
and specs on all Firth Sterling’s | 
metal cutting products. Write the | 
company for a copy, or circle In- | 
form-A-Gram No. C46. 


Automatic Roll Feeds for press | 
| room equipment is covered by a| 
new catalog released by Durant 
Tool Supply Co. A free copy is | 
yours if you circle No. C47. 


y* 


UE 


“InFab for Producing Space Age 
Metals” is the title of a 12-page 
| brochure published by Universal- 
Cyclops Steel Corp. It describes 
the company’s new inert fabrica- 
tion mill for handling molybden- 
| um, columbium, tungsten, tanta- 
| lum and their alloys. Circle C48. 


a FREE 
lock screw 
locating 


what..... 


The Fabrication of composite 
draw dies to eliminate galling and 
scratching is the topic of an article 
in the second quarter issue of 
Ampco Welding News, issued by 
Ampco Metal, Inc. Circle Inform- 
A-Gram No. C49 for a free copy. 





Their Cam Locking jig vise, con- 
trolled-flo coolant pump and tank 
unit and soft chuck jaws are de- 
tailed in a new folder from Morton 
Tool Co. Get a copy by circling 
Inform-A-Gram No. C50. 


Catalog AM-60 from Acme Mfg. 
Co. discusses in detail five Acme 
flat grinding and polishing ma- 
chines, and briefly lists six abra- 
sive belt finishers. They’re suited 
for finishing and deburring a range 
of parts from printed circuit boards 
to sand castings. Circle No. C51. 


Tools Produced by the thread- 
ing tool division of National Acme 
| Co. are listed in the firm’s new 
44-page booklet. Bulletin DT-60 
covers Vers-O-Tool self-opening 
threading and hollow’ milling 













ACME INDUSTRIAL COMPANY 


204 North Laflin, Chicago 7, Il. 


SAVE my time and work! 
# «* Send me a FREE Lock 
Screw Locating Jig. No obligation, 


of course. 
© Send your bushing catalogs, too. 




























Name. 








Firm. 


























heads, collapsible and adjustable 
taps. Circle Inform-A-Gram No. 
C52 for a free copy. 





Address 
(en Eee 
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ACME INDUSTRIAL COMPANY 


«v4 Nortn Latin, Chicago 7, Lil. 
SEN D your new-off-the-presses 
***FREE facilities book to 

me. I'd like to see what your equip- 


ment is, what you’ve done, how it 
can help our operation. ’ 












Name. 








Firm 


Address. 














City. Zone. State. 
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ALUMINUM 


QUICK-ACT we HAND KNOBS 


CAST IRON 


LAPPING- 
POLISHING 
MACHINES | 





capabilities 





JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 
CAST IRON HAND KNOBS 
ALUMINUM HAND KNOBS 
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SHOULDER SCREWS 

JIG FEET (3 TYPES) 

SPHERICAL WASHERS 

FIXTURE KEYS 

KNURLED HEAD SCREWS 

TOGGLE SHOE CLAMPS & 
V-PADS 





| 

—whether it’s one or a number of specimens to 

be polished, SYNTRON Vibratory Lapping-Polishing 
Machines will produce a metallographic finish for an 
electron microscope or brush analyzer examination. | 





* seals * nut assemblies—to list a few 


+ - Acme’s jobbing division does it best. 





HOLD DOWN AND 
CLAMPING TOOLS 


Gentle, electromagnetic vibration moves the } T-NUT & STUD SETS 


specimens smoothly around the pan, over abrasive STEP BLOCK & CLAMP SETS 


cloth or felt polishing cloth. Abrasive and felt cloths CATALOG INSERT FLANGED NUTS 
are removable. NEW 16 PAGE CATALOG cur mane STUDS 


CATALOG INCLUDES TRACING TEMPLATES 


SYNTRON Lapping-Polishing Machines are easy COUPLING NUTS 


to install, easy to operate, easy to maintain. 


Write for detailed literature today 


/ ADJUSTABLE STEP BLOCKS 
FREE £ WRITE TODAY strap CLAMPS (PLAIN & 


STEP TYPE) 











SYNTRON ao 


ji iily ¢ quupmenl 


341 Lexington Ave. 


Tiles 
Motuestera 


116 HOLLIER AVE., DAYTON 3, OHIO 
CIRCLE INFORM-A-GRAM KEY NO. 1052 


~ You Need an Ente Want ow to Shenk ip Pudutne! 


HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in ‘“wage-dol- 
lars-per hour” of your expensive hands on every job. A die-and-tool maker's tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @ URBANA, OHIO 
CIRCLE INFORM-A-GRAM KEY NO. 1053 


Mala S hammers AT ONCE! | | GALVANIZE WITH Z.R.C: 


tt’s the NEW, easy, economical, quick way 
to mold your own lead hammers on a pro ‘sTOP aUST COLD! 


SEIS TO STOP RUST 
W’rue for circular and prices } 7 R 9 
COOK'S LEAD HAMMER SERVICE | BEFORE IT STARTS! 






























iN 11 SIZES 
No. 6 to 1” 
N.C. In all 
S. A. E. sizes. 














48 MASSASOIT AVENUE, FAST PROVIDENCE 14. 8 & 


__CIRCLE INFORM-A-GRAM KEY NO. 1054 For O.E.M. or maintenance applica- 


Wy ne 4, tions. Ready for use right from 

LASS macrescommces PeQveCneN container—no special mixing nec- 

ASSY TAPPERS : essary. Apply by brush or spray. Cost, approximately 2¢ sq. 

ft. Will withstand over 3000 hours of salt spray testing. 
Send for literature, prices etc. today. 


The SEALUBE Co. 12 Valley Street, Wakefield, Mass. 

















Lassy Tappers make tapping easy, fast and 
simple. Exclusive patented features eliminate 
guess work, drastically reduce labor 
costs, save taps. 
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3 SIZES. 
AND PRICES. by ELLSTROM Metrology Laboratory 
UNCONDITIONALLY 
GUARANTEED 


Costs so little, Write for complete 
saves so much! information today! i 
ELLSTROM STANDARDS DIVISION - DEARBORN GAGE Co. 
22038 BEECH STREET e¢ DEARBORN, MICHIGAN 
Measuring in Millionths for Three Generations 
1042 CIRCLE INFORM-A-GRAM KEY NO. 1055 CIRCLE INFORM-A-GRAM KEY NO. 1057 





LASSY TOOL CO. 
PLAINVILLE, CONN. 

















HIGHEST PRECISION 


AT LOW COST! 


DIAL CALIPERS 


Satie te TEE Ne IS. es 
a i lll MONO Et LO OEE iia ESB IIE. 


Model UR 68E (illustrated) 


from $31.50 Less Case 


© SIZES: 6”, 8” and 10” 
© GUARANTEED ACCURACY TO 0.001” 
* ELIMINATES READING ERRORS 


VERNIER CALIPERS 


Model 15050 EK5 (illustrated) 


from $14.50 Leather Case Included 


© GUARANTEED ACCURACY TO 0.001” 

¢ EASIER READING WITH DOUBLE VERNIER 
NO EYE STRAIN—DULL CHROME FINISH 

© STAINLESS STEEL 


VERSATILE, ACCURATE, TIMESAVING, EASY TO READ 


Write for the Complete Illustrated Catalog 
of HELIOS QUALITY INSTRUMENTS 


KARL A. NEISE, Inc. 


DEPT. TP, 404 4th AVENUE, NEW YORK 16, N. Y. 


ONE OF MANY 


sy 
MObdersroolS 


United States 
Representative 








1800 *, 
. BG PAE 
Win ) nee 


saaidint CATALOG! 


BALL PLUNGERS 
Light, Regular and Heavy Pressures 


Suitable for locating applications in dies, special tooling, 
automatic feed devices, etc. where controlled end pressure 
is required. Supplied in many sizes with various end pressures. Balls are made 
of type 440 stainless steei to prevent corrosion. Sizes and prices on request. 








Spring Plungers also available. 


REID TOOL SUPPLY COMPANY | 
MUSKEGON HEIGHTS , MICHIGAN 
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TOOLING & PRODUCTION 


Catalogs... 


Power and Manually-operated 
two-jaw indexing chucks made by 
Cushman Chuck Co. are treated jp 
Bulletin 800. Request it from the 
company, or Circle No. C53. 


Five Standard Multiple transfer 
presses made by Baird Machine 
Co. are profiled in a new 8-page 
brochure. The booklet also lists 
typical applications of the ma- 
chines for high production of 
stamped and drawn parts. Circle 
cling No. C54. 


Socket Head Cap Screws — the 
new 1960 Series manufactured by 
Standard Screw Co. — are intro- 
duced in a brochure. It lists the 
advantages of the new industry 
standards, and will help users in 
shifting from the 1936 series. Ask 
for it by Circling No. C55. 


High Precision Parts, including 
prototype gears, splines, lead & 
feed screws, fixtures and dies, are 
the topic of Bulletin 100 issued by 
the Enterprise Div., Michigan Tool 
Co. Get it by Circling Inform-A- 
Gram No. C56. 


How to Select cleaners, cutting 
lubricants, drawing compounds 
and extrusion lubricants is told 
in Macco Products Co.’s pocket- 
sized “Guide to Better Metalwork- 
ing.” It’s yours if you Circle In- 
form-A-Gram No. C57. 


“How to Clean Ultrasonically 
With Self-Tuning” is the name of 
Bulletin 60-1 from Powertron Ul 
trasonic Corp. It lists solutions and 
temperatures for the ultrasonic re 
moval of some 20 common contam- 
inants. Get it by Circling No. C58. 





DUCTION 


NOVEMBER 1960 


e 
PRECISION 

\ > i BALL BEARING 
FOR YOUR vy 4 | Boy ee CONSTRUCTION 


SPECIAL 


MADE TO ORDER 


CUTTING TOOL 
REQUIREMENTS 


We solicit your SPECIAL REAMER and 
SHANK Type cutting tools. Quotations 
promptly given to your blueprint, 
sketch or other types of specifications. 


wite for etal N ROTARY BUSHINGS 


World Greatest Selection of 
Reamer Sizes 













































pReeeas . For DRILLING, CORE DRILLING, ROUGH 
-operated Write Phone: and FINISHED BORING 
made by ae A 24200 ; 
reated in The inner race of the GATCO bushing rotates with the tool, 
from the TWENTIETH CENTURY , — the tool accurately below or above the work — or 
sate MANUFACTURING CO. § . 


Eliminates expensive tool construction — Reduces tool wear 


transfer Route 176 and an oot ‘4 — Prevents seizure and pilot breakage — Especially adapt- 
Machine Box 429 TP Libertyville, Mlinois ed where precision is required. 

w 8-page : ‘ ‘ : 

1lso. lists Write for full information and prices 


the m- | NW aN en GATCO ROTARY BUSHING CO. 


ction of : : ‘N %\ . A * 42322 ANN ARBOR RD., PLYMOUTH, MICH. 
s. Cirele Glenview 3-2295 
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VS — the F 
— if IN| E ousTKap: 5) Industry’s 
cot fae STOPS OUST fe NEWEST 


Production 


industry 
users in 


heavy duty unit services up to 19 MACHINES - 





“ies. Ask In the complete line of Aget TOOL 
Dust Collectors there are sizes S am | Q | 

a that will aoe ci one to ® 
| nineteen machines—targe or | 

ncluding small. Some exhaust cleaned Tub e f M O L 4 K O 7 E 

lead & air externally ... others clean | 

: F : and recirculate air within your | dy 

lies, a plant. Write for illustrated 

sued by folder... today. | LUBRICANT 


san Tool \ j @ ALMOST 100% SAFETY AGAINST GALLING 
en ; AND SEIZING WITH ALL BEARING METAL 
‘orm-A COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


cutting 

| - r x @ REDUCES WEAR-IN TIME AND DAMAGE IN 

npounds mae oe ‘a/- 0 NEW OR REBUILT MACHINERY 
is told ; r @ KR 4 A 4 ‘ @ THE HIGHER THE LOADS, THE GREATER THE 
pocket- z d wo J Z 5 : ; MARGIN OF SUPERIORITY OF MOLYKOTE G 
- = \ ! a ° Write for your free sample of MOLYKOTE G LUBRICANT 
al work- ¢ [z LF A f today. We will also send you a copy of our new Bulletin 
i j = / coal | (ea : 126 which gives complete details THE ALPHA-MOLYKOTE 
rcle In- . ¢ ‘ } = = i ‘ 4 : CORPORATION, 65 Harvard Avenue, Stamford, Conn. 


Phone Fireside 8-3724. Piants in Stamford, Conn., 
Munich, Germany and Strasbourg, France 

















onically 

ame ot & x UP POY RSS 
va — | aoe. 
ons and Please send me a free sample of your MOLYKOTE G 
ynic re- 46 Standard Wet Poaty to Use eee 

ontase bisa’ AGET manufacturing company | ) | company. 

jo. C58 1394 Church Street © Adrian, aaigen | tage 


cmegen 





eee es a 
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108 TOOLING & PRODUCTION 


Catalogs... 


Their Complete Line of gages ig 
described, illustrated and priced 
in a new 40-page catalog just re. 
leased by Cadillac Gage Co., Get 
it by Circling No. C59. 


The most 
VERSATILE... 
timesaving 
press in your 
shop 





Materials Handling Equipment 
— conveyors, casters, wheels, ete, 
— is covered in 44-page Catalog 
GC-1 published by The Rapids. 
Standard Co., Inc. It’s indexed for 
easy reference. Circle Inform-A- 
Gram No. C60. 


Industrial Pressure and temper- 
ature controls and solenoid valves 
are described in 20-page D. T, 
Williams Catalog 800-A issued by 
American Standard’s Detroit Con- 
trols Div. Circle No. C61. 


Dake Elec-Draulic Presses reduce 
production time in straightening 





pinion gears and broaching internal gear teeth for heavy- a 
duty transmissions at the Fuller Manufacturing Company, ‘otie ae one high speed steel, 
Kalamazoo, Michigan. Dake Elec-Draulic Presses are used solid carbide or carbide tips, are 


exclusively for the straightening operation because of their the concern of a folder published 
by Special Drill & Reamer Co. Get 


infinite control and greater straightening accuracy which nebe 
. x . a free copy by circling Inform-A- 
reduce over-all straightening time. Gram No. C62 


“Resistance Welding Control — 


For every type of press ever i - 
y tyP Pp ery type of straighten IC-2-1960” is a new standard pub- 


application, Dake Elec- ing, forming, bending 
. . . . "Sica 1E i 
DraulicPressesprovidethe broaching, cold riveting, mecaosielta pep seeregge a 
d . Manufacturers’ Assn., and includes 
same dependable time- and press fit assembly. definitions and cycle diagrams for 
saving operation. Their Standard models are all generally used resistance weld- 
extreme versatility makes available from 25 tons to ing processes. Circle No. C63. 


them ideally suited for 150 tons. 


A New Precision speed lathe, the 
Sixty Series, is detailed in a bul- 
Send for copy of Catalog No. 350A. letin from Rivett Lathe & Grinder 
Inc. It offers a range of speeds up 
SP ED NS ND CED GEES CED GED GD GED GED CED GED ED GED CED aD aD oe aD a to 4800 rpm. Circle Inform-A- 


Gram No. C64. 


DA 4 E DAK E COR PORAT ION Special Plastic Mold and die cast 


die bases are the topic of a 28- 
page catalog published by Colum- 





PRES bh) ES 634 Robbins Road, Grand Haven, Michigan 




















Me A bia Engineering Co. It also lists 
“ their several steels and machining 

services for plastic injection, com- 

pression and stripper mold bases, 

and die cast die bases. Circle In- 

BENDER-CUTTER form-A-Gram No. C65. 

COTE, SENDS, PUNCHES Hydraulic Products are keyed 
models, Th, MULTIFGRM is snipes | | 21Phabetically or Quick ete tion 
fiat stock ‘upto rx lis" as illustrated. Vickers cesoemeaiae Catalog 

. Punchin ies available. Other models , 
up to” x 8” hydraulic operated. Ideal 5001C includes data on_ servo 
WRITE FOR DESCRIPTIVE CIRCULAR for steel rule die forming. 
valves and systems, vane pumps, 
ES SS CD See piston pumps, directional controls, 
J, A. RICHARDS COMPANY KALAMAZOO, MICH. variable speed drives and hydrau- 
lic cylinders. Circle No. C66. 
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NOVEMBER 1960 


ELIMINATE 
ERRORS 
OF “FEEL” 





with the ETALON No. 25 


The micrometer that measures and compares visually! 


A rugged instrument designed to combine the precision of a dial 
indicator with the accuracy of the micrometer screw. 


e Range 0 to 1”. e Tungsten carbide measuring faces. 
e Dial graduated in .0001” or .00005”.. e One piece hardened stainless 
e Adjustable anvil pressure. steel screw. 
e To simplify fine adjustment, the dial e Retractable anvil. 
can be rotated so that the “O” may always e Jewelled and shock proof. 
be placed under the hand. e Also available as No. 25 SD with .080” 


diameter measuring faces 
and as No. 25 SR with 
an extra long anvil. 


¢ Built-in tolerance hands, individually 
adjustable: red for undersize, 
blue for oversize. 


WRITE FOR ILLUSTRATED LITERATURE 


ALINA CORPORATION 


122 East Second Street, Mineola, Long Island, New York 
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WHY Mea 
WANT? Sedans 





LARGEST STOCK OF 


SPECIAL RH & LH |; 
Taps-Dies & 
Thread Plug Gages: 


Also in Stock: 
®@ RING GAGES @ ACME & 
METRIC TAPS & DIES 
@ SPECIAL REAMERS 
@ EX. LONG DRILLS 











Quotations on Request 


FIELD TOOL SUPPLY CO. 





31 S. DESPLAINES ST., CHICAGO 6, ILL 


All Phones: Financial 6-1195 
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Sharpen Your Metal Saws 
Automatically-At Small Cost 


Wardwell’s “57T”’ will sharpen as many as 250 
Milling Cutters, Slitting and Screw Slitting Saws 
.015” thick at one time with an accuracy plus 
or minus .001” of exact diameter entire lot. 


‘*57T”’ automatically indexes the gang of saws, 
one row of teeth at a time. Grinds either wet or 
dry. 

WHY NOT START NOW TO ENJOY THE 
CASH SAVINGS ‘57T” WILL BRING? — 
WRITE FOR CATALOG SHEET TODAY! 


Wardwell Manufacturing Co. 
3809 Ridge Road e¢ Cleveland 9, Ohio 
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Enco Turrets Assure 
+ 0005” Accuracy 














Enco’s passion for exacting accuracy 
is paying off in metal working opera- 
tions everywhere! Combining pre- 
cision lathe output with efficiency 
and economy has become a necessity 
. . . and Enco turrets have proved 
the ideal answer. An Enco turret 
transforms one lathe into a produc- 
tion machine, each operation of un- 
surpassed accuracy due to spring 
loaded ball design! 





Spring loaded balls give you the accuracy 

ou want! Hardened steel precision balls 
ocked between accurately milled spherical 
seats consistently give accuracy in re- 
indexing. Hardened all steel construction 
minimizes wear, retains built in precision. 











Also Mfrs. of Enco Hexturret Bed Turrets 
Write today for catalog No. 53. 
There's an ENCO turret for every lathe. 


MANUFACTURING CO. 


4520 West Fullerton Avenue 
Chicago 39, Illinois Dept. 7110 
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M1238-1818 — Range 18” x 18”, working 
distance 9” to infinity. Reads to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect. 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46— ——» | 
Horizontal range 6”, 

vertical range 4”. 

Reads to 0.0001", 

working distance 5” 

to infinity. 


<—— M1236-22— 
Range 2” x 2”, reads 

to 0.0001’. Working 
distance 5” to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 

of telemicroscope. 


Write for Bulletin 188-53 


The Gaertner 


iol = = = 
Scientifie Corporation 
1242 Wrightwood Ave., Chicago 14, III. 
Telephone: BUckingham 1-5335 
CIRCLE INFORM-A-GRAM KEY NO. 1101 


CONTRACT SERVICES 
DIRECTORY 


$12.00 per inch ($1.50 per 1/8 inch) 
$4.50 per insertion. Rates net. 


| 


Listings, 
Minimum charge, 


Michigan 





DAVIS TOOL and ENGINEERING Co. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery, Sheet Metal Stamp- 





ings and Assemblies. 








Ohio 





CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland, Ohio 
MU 1-2600 


DESIGNERS AND BUILDERS 
Jigs and Fixtures Ss ial Machines 
Production En: 
Complete Plant Routing and Tooling 











Wire Forms: Racks, 


Wire Assemblies: 
— Made to Specifications 
LOW PRICES: WRITE 


Fasform Wire Division 
6125 Carnegie Ave., Cleveland 3, Ohio 





THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Build of Special 
Machinery. General Machine Work. 








KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 &  1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 








NOBLE & STANTON, INC. 

998 Broadway, Bedford, Ohio, BEdford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 











Pennsylvania 





Do not scrap dull files. BBF Precision Grind- 
ing (BBFPG) resharpens dull files to new file 
efficiency: any length shape or cut. Results 
guaranteed. No acids or annealing. Ship dull 
files to sharpen to FACTORY: Beaver Falls, P: 


B. B. Feldenfeld Co., established 1939 
office: 446 NE 75th St., Miami, Fla. 
Salesmen wanted. All territories open. Repeats 








HARDNESS 


TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 


+ 
THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 


90-35 Van Wyck 
ssway 
Jamaica 35, N. Y. 
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TOOLING & PRODUCTION 


Catalogs... 


EAR * 4 
EED REDUCER 
BOOK 28 


Worm Gear Speed Reducers, the 
fan-cooled type made by Link- 
Belt Co., are the subject of Book 
2824, the firm’s new 66-page pub- 
lication. They’re available with 
torque ratings up to _ 135,000 
pound-inches, and horsepower rat- 
ings to 150. Circle No. C67. 


Contour and Conventional grind- 
ing, boring and turning machines 
in their 900 Series are described 
in a new folder from Frauenthal 
Div., Kaydon Engineering Co. 
Standard and optional features, 


. such as tracer and numerical con- 


trol, are listed. Circle No. C68. 


Re-usable Hydraulic Hoses, cou- 
plings and fittings in the Anchor 
Coupling Co.’s line are set forth 
in a 21” x 32” wall chart avail- 
able for fluid power users. Re- 
quest it by Circling Inform-A- 
Gram No. C69. 


A 27-page report from Sciaky 
Bros., Inc., is a pictorial review of 
the firm’s automatic fusion weld- 
ing equipment. It’s free if you Cir- 
cle Inform-A-Gram No. C70. 


A New Folder extols Whitmore 
Mfg. Co.’s aerosol lubricant for 
open chains. It’s said to triple chain 
life, by acting as a penetrant and 
rust-preventive, as well. Get a free 
copy by Circling Inform-A-Gram 
No. C71. 


“One-Piece Self-Locking Screws 
and Bolts” is the name of a new 
booklet that describes Continental 
Screw Co.’s line with Holtite Nylok 
inserts. Get it by Circling Inform- 
A-Gram No. C72. 
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Pilots in . a 
the work > 








building-block 
design boosts 





recessing tool 


work range 


The building-block design principle 
used in Scully-Jones new automatic 
recessing tools increases work range of 
each tool, reduces inventories and tool- 
ing costs. Designed for use in drill 
presses, radial drills, and special ma- 
chines, these new tools cover a range 
of work hole diameters from 4” to 44” 
and depth of cut to .300”. 

Four sizes of tools are available with 
interchangeable stop collars and pilot 
nose assemblies for piloting either in 
fixture bushings or in the work. Three 
sizes of tools are provided for piloting 
in the work only, and come with 


Presetting gage ' 
sets tools for 
location, depth 


Ps 
Micrometer fixture for grinding circular 
form tools—eliminates cut and try. 
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standard pilot nose blanks which can 
be machined to hole size requirements. 
Both types of tool are available with 
concentric or eccentric tool bit mount- 
ing, depending on the tools to be used 
and type of work. Feed is automatic 
and continuous, controlled by a lead 
cam in the tool. Adjustable collars 
speed setting for location, depth of cut. 

For complete information, contact 
your Scully-Jones representative or 
distributor:orcall direct, BIshop7-5900 


Seully-Jones and Company 
1913 South Rockwell Street, Chicago 8, Iilinois 


RECESSING 
TOOLS 


ADJUSTABLE 
OLLOW MILLS 


CARL WIRTH & SON, INC. 


1625 CLINTON AVE. NO. ROCHESTER S.NY 


CIRCLE INFORM-A-GRAM KEY NO. 1112 












... from start 


j 


YODER 
ROLL-FORMING 
EQUIPMENT 


Profits are available to you through the 
production of many shapes in metal... 
made with precision and economy on 
Yoder Cold Roll Forming Equipment. 


Produce tubular, ornamental or struc- 
tural shapes from a variety of metals 
in widths from a fraction of an inch 
up to 80 inches or more, and in stock 
up to 34” thick. Your investment is com- 
paratively modest, and with proven low 
operating costs, will give you one of the 
most profitable operations in your plant. 


Experienced Yoder engineers will, with- 
out obligation, study your annual metal 
forming requirements. Many times they 
can point out that the installation of 
roll forming equipment would—even if 
operated only intermittently — soon 
justify its initial cost. 


Send today for this compre- 
hensive, 88-page illustrated 
text. It fully describes Cold 
Roll Forming Equipment, 
processes and products. 


THE YODER COMPANY 
5501 Walworth Avenue * Cleveland 2, Ohio 


COLD ROLL 


FORMING 
MACHINES 





















112 


Product News 





New Punch Press Feeds 





Two new Rapid-Air Punch Press 
feeds are available from Mechani- 
cal Tool & Engineering Co. Model 
D-5 feeds stock up to 4” wide with 
a 0” to 5” stroke and model F-6 
feeds stock up to 6” wide with a 
0” to 6” stroke. Both feed rate and 
stroke length are adjustable. These 
feeds can be mounted on die set 
or bolster plate and can feed auto- 
matically from either side, front 
or back. For details on these and 
four other models write Mechanical 
Tool & Engineering Co., 2323 
Twenty-Third Ave., Rockford, II1., 
or Circle Inform-A-Gram No. Pl. 


Threaded Insert Kit 
Stripped-out threads are easily 

replaced by threaded inserts with 

Hi-Shear’s handy new insert tool 


kit. The self-locking threaded in- 
serts are inserted in a drilled hole 
with a simple hand tool enclosed 
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in the kit with ten inserts. Get 
data from Hi-Shear Corp., 2600 
W. 247th St., Torrance, Calif., or 
Circle Inform-A-Gram No. P3. 


Reversible Drills 

Three new portable electric 
drills in the Thor 1400 Speed Drill 
series now are available in reversi- 
ble models. The special duty 1420- 
R %” drill, heavy duty 1435-R %” 
drill, and heavy duty 1440-R 5s” 
drill all have a built-in reversing 
switch on the handle to permit fast 
in-out operation in all types of 
drilling. For data, write Speedway 
Div’n, Thor Power Tool Co., 1421 
Barnsdale Rd., LaGrange Park, II1., 
or Circle Inform-A-Gram No. P4. 
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360° Rotation 





The 3’ arm of this radial drill- 
ing machine rotates a full 360°, 
enabling movement of the drill 
head to any hole location on a 
workpiece up to 6’ dia, and more 
than 4’ high. Two work stations 


are accessible: one 20” x 40”, 
which adjusts vertically through 
16”, and a 22” x 24” rear platform. 
Both have accurately ground sur- 
faces with finished T-slots and 
coolant troughs. Three models of 
this machine style have up to 1%” 
drill capacities in cast iron, and 
positive speeds in various ranges 
from 45 to 3000 rpm. Further in- 
formation is available from I. O. 
Johansson Co., 7248 St. Louis Ave., 
Skokie, Il., or Circle No. P5. 








Circuit Board Driller 


A new automatic high speed cir- 
cuit board drilling machine is de- 
signed to increase hole-positioning 
accuracy to 0.001”. Using magnetic 
tape control, the MPI 440 unit can 
drill 40 holes/min with each drill 
head and 640 holes/min with four 
stacks of four boards each with an 
average positioning time of less 
than 1 sec. For more information, 
write Micro-Path Inc., 4949 West 
104th St., Inglewood, Calif., or 
Circle Inform-A-Gram No. P2. 
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Product News 
60” Gun Drill 





Holes ranging up to 60” long 
and 3” dia can be gundrilled from 
the solid in one pass on the Bore- 
mation “Sixty,” a new heavy duty 
gun drilling and boring power unit. 
Variable spindle speeds can be 





matched to any of the infinitely 
variable feed rates. For more in- 
formation, write Drillmation Co., 
6500 E. 11 Mile Rd., Center Line, 
Mich., or Circle Inform-A-Gram 
No. P7. 





Cost Cutting Grinder 








The new Loungway Rise & Fall 
abrasive belt grinder automatic- 
ally rough grinds and finish grinds 
contour and form parts in one cycle 
in seconds. It comes with single or 
double-spindle assemblies, and 
other variations can be quickly 
adapted for handling special con- 
tours. The double-spindle model 
handles parts up to 4” x 6” long. 
For details, write Eastern Machine 
Screw Corp., 60 Barclay St., New 
Haven 6, Conn., or Circle No. P6. 


Instrument Lathe 


This new instrument lathe has 
a collet capacity of 42” and is for 
parts that are fairly large but re- 
quire delicate operations. Spindle 





speeds range from 0 to 4000 rpm. 
A foot switch starts and stops the 
machine and controls an optional 
coolant pump. For data, write 
Louis Levin & Son, Inc., 3610 So. 
Broadway, Los Angeles 7, or Cir- 
cle Inform-A-Gram No. P8. 


Tracer Stylus Sets 


Tracer stylus sets for 360° and 
3D duplicating are available with 
round noses for ball end mill work 
or square noses for flat end mills. 
Each set contains 30 stylii in sizes 
from 0.125” dia to 1.062” dia. For 
more information, write for Bul- 
letin TSS-1, True-Trace Corp., 
9830 Rush St., El Monte, Calif., or 
Circle Inform-A-Gram No. P9. 


Milling by the Numbers 


Numerical control guides slide 
movement in three axes on this 
new Famco 3-hp milling machine. 
Numerical data is taken from the 
design information and transferred 





to the electro-hydraulic control 
system, eliminating positioning 
templates and tools, laying out 
cuts, hand gauging, and checking. 
Get more data on the unit from 
Famco Machine Co., Kenosha, Wis., 
or Circle Inform-A-Gram No. P10. 


Precision Ball Set 


Master balls made of tungsten 
carbide to +0.000010” size toler- 
ance, 0.000010” sphericity, and 1 
micro-inch finish are used for sim- 
plified checking of hole depths, 





ID’s and internal tapers, and other 
applications. They’re available in 
sets or individually in 31 sizes. 
Ask for Bulletin P-41. Write In- 
dustrial Tectonics, Inc., Ball Div’n, 
3686 Jackson Rd., Ann Arbor, 
Mich., or Circle No. P11. 
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Product News 





Precision Gage 


The Dual-Amp Precisionaire 
gage combines low amplification 
long gaging range and high ampli- 
fication close tolerance inspection 
in an automatic sequence. One col- 
umn shows part size within the 
0.018” range and the other spreads 
the fina) 0.002” over 4”. For more 
information, write The Sheffield 
Corp., Dayton 1, Ohio, or Circle 
Inform-A-Gram No. P12. 
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Punch Grinding Speeded 


| 
J 


Grinding of punches is simplified 
with the new Pull-Pin Ejector 
punches. Disassembly of punches 
or removal of stripper plates is 
eliminated because the ejector pin 
is removed from the punch with 
pliers, the punch is sharpened, and 
the pin is sim>ly pushed back in. 
For details, write Ring Punch & 
Die Div’n, The Producto Machine 
Co., Jamestown, N.Y., or Circle In- 
form-A-Gram No. P13. 








Rotary Files Improved 





The best advantages of both sec- 
tional and center fluting are com- 





bined in the new Bi-Dex tungsten 
carbide rotary files to eliminate 
chatter and chip-clogging at the 
nose of the file. A special gradual 
beveling of every other tooth ex- 
pands the open surface area be- 
tween the flutes and aids chip re- 
moval. Get details from the Grobet 
File Co. of America, Carlstadt, 
N.J., or Circle Inform-A-Gram No. 
P14, 


Corundum Abrasives 


High quality surface finishes are 
obtained with the Centriforce line 
of abrasives. They contain care- 
fully graded particles of corundum 
and are made in six grades from 
particle sizes of 5 to 22 microns. 
Get data from American Optical 
Co., Southbridge, Mass., or Circle 
Inform-A-Gram No. P15. 





Destacker & Feeder 


This automatic 
vacuum cup destack- 
er will lift one sheet 
at a time from the 
top of a _ stack of 
blank sheets, index 
forward and deposit 
the sheet on the feed 
station. The lifter 
mechanism then re- 
turns and picks up 
another sheet. As this 
sheet is indexed for- 
ward to the feed sta- 
tion, pushers, attach- 
ed to the lifter mech- 
anism, push the pre- 
viously loaded sheet 
from the feed station 
thru a double sheet 
detecting safety de- 
vice into a punch press, 
roller, roller leveler or 


shear, 
roller 
applicator. This unit is completely 
self-contained, floor-mounted, and 
includes both automatic cycling 
and manual inching controls, as 





well as sheet separator. Details on 
its various sizes and arrangements 
may be had from Die & Automa- 
tion, Inc., 5353 Dixie Highway, 
Hamilton, Ohio, or Circle Inform- 
A-Gram No. P16. 
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Product News 


Smoother Gun Drilling 


New helical fluted gun drills 
provide smoother operation and 
better balance at high spindle 
speeds. The target and center-cut 








drills with Gun-Twist shanks are 
made by National Twist Drill and 
Tool Co., Rochester, Mich. They 
greatly reduce the vibration often 
encountered when conventional 
gun drils are run at high speeds. 
Write the company, or Circle In- 
form-A-Gram No. P17. 


Jig Borer Splits Tenths 





Designed for working to split- 
tenth tolerances, this new No. 1% 
Moore jig borer has a 10%” x 19%” 
table and a_ special 3-position 
clutch for easy control by the op- 
erator. Highlights of the new de- 
sign include closer tolerances, in- 
finitely variable spindle speeds 
from 120 to 2400 rpm, and elimi- 
nation of gibs and overhang. For 
more information, write Moore 
Special Tool Co., Inc., 800 Union 
Ave., Bridgeport 7, Conn., or Cir- 
cle Inform-A-Gram No. P18. 








Precision Boring 


This standard single-end Ex- 
Cell-O precision boring machine 
will rough and finish the bores in 
aluminum die-cast valve rocker 
shaft bearings, four at a time in a 
total cycle of only 16 sec. In op- 
eration, parts are manually loaded 
and radially located on a ram type 
loader. The automatic cycle is in- 
itiated by the final movement of 
the loading mechanism. The table 
rapids to the left where both 
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rough and finish boring is per- 
formed. Unloading is exceptionally 
rapid. As clamps are released, air 
pressure forces the workpieces 
from their positions and onto a 
conveyor which transports them 
to the rear of the machine while 
air jets clear chips from location 
pads. Full details available from 
Ex-Cell-O Corp., 1200 Oakman 
Blvd., Detroit 12, Mich., or Circle 
Inform-A-Gram No. P19. 





Press Safety Controls 


 * 


Searjeant Metal Products, Inc. 
has added to their line of power 
press controls. The two hand con- 
trol circuit makes it impossible for 
the operator to tie one palm button 
down and trip the machine with 
the remaining palm button even 
for the first stroke. The control 
box is used to automate certain 
stamping and punching operations, 
it being a simple matter to attach 
actuating switches to certain dies 
and plug them into the control box 
in place of the palm buttons. Each 
time the operator feeds work into 
the die the stock will automatically 
actuate the switch and trip the 
press only when it is in the cor- 


rect position. For additional in- 
formation on these and other Sear- 
jeant controls, write Searjeant 
Metal Products, Inc., 37 Pittsford 
Rd., Mendon, N.Y., or Circle In- 
form-A-Gram No. P20. 


Space-Saving Holder 


Designed for tape controlled or 
automatic machines, the new Mod- 
el RA recess toolholders have a 
40% shorter working section with- 





out sacrificing any of the range. 
Patented gear-and-rack actuation 
reduces wear, and a ball bearing 


pilot provides precise location. 
For details, write Maxwell Indus- 
tries, Inc., 493 E. 5th St., Ashta- 
bula, Ohio, or Circle Inform-A- 
Gram No. P21. 
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Product News 


Honer for Small Bores 








A new honing machine for small 
dia bores, made by Barnes Drill 
Co., 862 Chestnut St., Rockford, 
Ill, has a 12” stroke, and 12” 
swing. It hones bores up to 2” dia 
at maximum stroke. A simplified 
electric hone expansion unit con- 
trols the infinite feed adjustment. 
For details, write the company, or 
Circle Inform-A-Gram No. P22. 


Fast, Precise Drilling 


The new Burgmaster’ bench 
model automatic 6-spindle turret 
drill with power feed and manual 
positioning table eliminates box 
fixtures and jigs to speed precision 
drilling at lower tooling costs. Hole 
centers are rapidly located within 
0.0005” by the ball bearing mount- 
ed table. Operation can be manual, 
semi-automatic, or fully automatic. 
Write Burgmaster Corp., 15001 S. 
Figueroa St., Gardena, Calif., or 
Circle Inform-A-Gram No. P23. 





Production Saw 


The Continental 
Production Saw by 
DoAll is a compact, 
powerful machine for 
continuous cut-off 
work. It has a hori- 
zontal cutting head 
and cuts with the top 
saw band. The re- 
sulting compactness 
permits the use of 
new 2” wide tungs- 
ten carbide - tipped 
saw bands, a 10 hp 
drive and 16” x 20” 
capacity yet the floor 
space and weight are 
small. New features 
of the Continental in- 
clude electrically programmed 
stock indexing, micrometer length 
adjustment, automatic chip dis- 
posal, overhead mounting of main 
and outboard vises, servo regu- 





lated cutting rate, planetary chip 
brush and standardized workta- 
bles. For details write The DoAll 
Co., Des Plaines, Ill., or Circle In- 
form-A-Gram No. P24. 
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Faster Notching 


Two complete notched ends 
(four notchings) of pipe or tubing 
are made with one stroke of the 
punch press using the new No. 102 





Arc-Twin Tandem. The unit shears 
from the inside out, cutting clean 
edges which require no further 
finishing and without deforming 
the work. Write Vogel Tool & Die 


Corp., 1825 N. 32nd St., Stone 
Park, Ill., or Circle Inform-A- 
Gram No. P25. 


Square End Cylinders 


The Square Head line of square 
end double-acting pneumatic and 
hydraulic cylinders have full float- 
ing cushions for rapid and smooth 












t oes 
advance and deceleration of the 
piston. Thirteen mounting styles 
are available, all dimensionally in- 
terchangeable with JIC standard 
square end cylinders. For data, 
write Mead Specialties Co., Dept. 
SH-93, 4114 North Knox Ave, 
Chicago 41, or Circle Inform-A- 
Gram No. P26. 


yates 





The new #244 linear vernier 
caliper has a 6” scale with effec- 
tive measuring range of 5”. It reads 
in either 0.001” or 1/128” with an 
accuracy of 0.001”. Its double jaws 
permit convenient inside or out- 
side measurement from the same 
scale. Write Titan Tool Supply Co., 
Box L, 1419 Hertel Ave., Buffalo 
16, N.Y., or Circle No. P27. 
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WRITE NOW FOR 


WORK HOLDING 
TOOLS FOR 
PRODUCTION, TOOLING, MAINTENANCE 


Drill press vises, angle vises, swivel machine 
vises, rotary tables, lathe milling attachments, 
production vises, heavy duty angle vises, and 
adjustable angle plates are illustrated and fully 
described in the New Palmgren Catalog. This 
is the only complete line of work holding de- 
vices available anywhere. Designed for pro- 
duction, tooling, and maintenance work, there 
are 68 different models and types to choose 
from. Vise jaw sizes are from 144” to 8”. Ask 
for your copy of this FREE Catalog No. 205 
today. The complete line with details and 
prices are shown. 





by CHICAGO TOOL AND ENGINEERING CO. 
8388 SOUTH CHICAGO AVE. + CHICAGO 17, ILL 





SHUTDOWNS... 


0U I G INJURIES . . . REPAIRS 
ELASTICONE? sisso. COVERS 










MEN & MACHINES! BF & 
/1@ 





" Outline your prob- 
lem for a prompt reply 
or send for complete 
literature. 


Elasticones are metal-formed, cone shaped covers that 
open and close automatically to provide protection 
against dirt, damage, and catching of limbs, for all pre- 
cision moving parts. Available in all finishes and sizes 
from %" diameter up to 60” long. 


Stocking distributors in principal cities 


ELASTICONE DIVISION 


CENTRAL SAFETY EQUIPMENT CO. 
6603 Marsden St., Philadelphia 35, Pa. « DEvonshire 3-4788 
CIRCLE INFORM-A-GRAM KEY NO. 1172 








117 


For Perforating and 
Notching Materials 
up thru 14” Mild Steel 





WHIOTLER 
ADJUSTABLE DIED 


Save : 


Interchangeable punch and 
die parts are readily 
arranged on Tee-Slot die 


3 
2 
" sets. The same parts can be 
% used again and again in 
@ different groupings. You 
" profit in numerous ways: 
™ © Even new workers can 
6 quickly learn to make 
$$$ 26 pattern changes. 
gs ° Tooling costs cut to 
ie rock bottom. 
® 2 ig 
Hy tooling @ ° Precise accuracy assured. 
= Punches and dies stocked 


in .001” increments from 
-100” to .500” diameters. 
Larger sizes in stock 


costs 


up to 3”, 
E oat s 
a 
' << me 
2 me | 
S. B. WHISTLER & SONS, INC. ty ea 
748 Military Road, Buffalo 23, N. Y. ei 
MAIL the following: i 
Adjustable Magna-Die Custom Die & 
Die Catalog Catalog Bulletin A 
NAME fe 
G 
peas ® 
y ag 
EB 
_ CIty ZONE STATE 
£ 


GET THE TIME AND MONEY SAVING STORY ON WHISTLER PRODUCTS: & 
magnetic dies > adjustable dies . custom dies & 


CIRCLE INFORM-A-GRAM KEY NO. 1173 
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Does the job of Solid Carbide 
and MEYCO 


cosTs 
LESS! 


There in a nut shell is the 
story of Meyco carbide in- 
serted drill jig bushings! 
} Does everything a solid car- 
PATENTED <= bide bushing will do at less 
1. Tungsten carbide rings at the points of COST: lasts almost as long; 


wear; 2. Steel rings protect drills and ~~; ° P 
carbide; 3. Special hardened alloy steel increases life of drills and 


body. jigs; greater accuracy— 









longer; saves man-hours and machine down-time! All this 
spells high production at a lower cost. For over a decade, 
carbide inserted drill jig bushings have been saving money 
on long production runs for cost conscious customers. 


Write for new Bushing Catalog No. 41 





W.F. MEYERS CO., inc. 


BEDFORD, INDIANA 
A famous name in 








precision tools since 1888 










CIRCLE INFORM-A-GRAM KEY NO. 1181 


THE MOST USEFUL 
TOOL IN YOUR 


Economy Elevating Table 


@ CONSTANT HEIGHT TABLE 
@ PORTABLE WORK TABLE 


e DIE HANDLER 

e LOAD LEVELER 
Dimensions. .... 24” x 36” ee 24” min. to 42” max. 
Capacity....... 2000 Ibs. Price: F.O.B. Chicago $245.00 


Free 10 day trial in your plant with return privilege 
COMPACT DESIGN 

No projecting parts—all four 

Self-locking Acme screws hold sides accessible; crank studs 

load safely, securely, at any at both ends; three table sur- 

height. faces. 


nay 
' GUINEAS 4599 W. Lake St.. Chiza7z9 24 it 


POSITIVE 
PERFORMANCE 














CIRCLE INFORM-A-GRAM KEY NO. 1182 
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Now ARMSTRONG Swivel Pad 
n't come off 


Now ARMSTRONG deep throat 
“C”’? Clamps have the new 
(Pat. apd. for) ARMstRong 
Ball-joint Swivel Pad. This 
“C” Clamp pad, developed by 
ARMSTRONG Engineers, jg 
tougher than any on the mar. 
ket. Rigorous testing in oy 
own plant first proved this 
fact, and field tests in facto. 
ries throughout the country 
have confirmed our own test 
results. 













Here’s Why 
It’s STRONGER & 





The lip of the opening in the 
ARMSTRONG Ball-joint Swivel 
Pad is undercut so that when 
the ball of the screw is ip. 
serted, and the lip is perma. 
nently forced down, a solid 
steel wall is formed, inside the 
pad cavity, completely encir. 


Call your ARMSTRONG “8 the >=! 


a This wall of steel makes it im. 
Distributor possible for the pad to come 
Your ARMSTRONG Distributor can off the screw during normal 
offer delivery from stock on this use. In fact 
‘'400-Series’’ deep throat, drop- . aries our tests have 
forged C’’ Clamp with the new proved that it is virtually im. 
Ball-joint Swivel Pad. He also car- possible to intentionally knock 


ries in stock the oth I f . 

clamps in the ARMSTRONG Line the pad off with a hammer— 
the broadest line of drop forged yet the pad is free to swivel 

“C” Clamps. through an arc of approxi- 


mately 40°. 


ARMSTRONG BROS. TOOL CO.,"*3.2.2"2" 
eg «Chicago 46, Illinois 
CIRCLE INFORM-A-GRAM KEY NO. 1183 





Now saith 


Manual of Machinability 
and Tool Evaluation 


by ANTONI NIEDZWIEDZKI 
Machining Consultant 

TYPICAL CHAPTER COVERAGE: 

Tool Life Formulas . . . Tool Life 

Criterion . . . Chip Load and Work- 

piece Hardness . . . Tool Geometry 

. . . Test Records . . . Tool Inspec 

re) R D £ R tion . . . Machinability Classification 
. . . Machine Tool Selection. 

The Manual contains a wealth of 
examples and forms for Development 

Y '@] U R Ss Sheets . . . Recommendation Sheets 

. . Crossed Charts . Tool Life 
Tables. . Graphs and Drawings . 

















T oO D A yY ' covering work with Carbides and HSS 
on Cast Iron and Steel. 
This is a reference book and is wire 
—-" —— Se flat at any page for easy 
10-DAY EXAMINATION 
USE ALLOWED. 
Manual is returnable for 
COUPON full credit or refund if re- 
turned in saleable condi- 
- 4 tion. 











HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO | 


Gentlemen: Please ship as soon as possible .... ......... copies of | 
MACHINABILITY AND TOOL EVALUATION at $6.00 per copy. l 


CR aca send eeeeakescuvecaweue , a State. . en. 
Open account smoments to rated companies. Otherwise payment with | 
order. please No CO.D‘s. Ohio customers add 3% sales tax | 


| 
| 
| 
| 
| 
}| Company ...... sip eas ealinen ee ha aca 7 ole palen anes ere | 
| 
| 
| 
' 
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Product News 


Roll Feeds 

Designed specifically for high 
speed punch press automatic op- 
eration these feeds are ruggedly 
constructed throughout with roll- 
ball bearings used for all 
A unique feature 





er or 
rotating parts. 





is the high speed disc type brake 
that has double the usual braking 
area. These roll feeds mount di- 
rectly on the press bolster to feed 
from either side, front or back. 
They are available in fourteen sizes 
with maximum feed lengths rang- 
ing from 2%” to 12” and a variety 
of stock widths from 4” to 12”. De- 
tailed information from Cooper 
Weymouth, Inc., 600 Honeyspot 
Rd., Stratford, Conn., or Circle In- 
form-A-Gram No. P28. 


Pneumatic Grinder 





This lightweight cyclone pneu- 


matic grinder operates at 50,000 
rpm and accommodates %4” dia 
mandrels. An adjusting screw con- 
trols a valve to regulate spindle 
speed for varying air pressures. 
Get details on the Model 60 from 
M-B Products, Inc., 46 Victor Ave., 
Detroit 3, or Circle Inform-A- 
Gram No. P29. 


Air and Fluid Cylinders 





The newly improved S-P Series 
A cylinders offer an added econ- 
omy in that they can be used with- 
out any modification in either air 
or hydraulic systems. S-P engi- 
neers have designed an_ inter- 
changeable cylinder that can be 
used for all types of industrial ap- 
plications at pressures up to 200 
psi air and 500 psi oil or water. 
Built to major automotive manu- 
facturers’ and JIC standards, S-P’s 
new cylinders are available in 21 
different mounting styles and elev- 
en bore sizes from 12” through 
14”, with strokes to user’s specifi- 
cations. Piston seals are removable 
cartridge-retained rod seals are 
rated for operation at temps from 
—20 to 150°F. Complete informa- 
tion may be obtained by writing 
the S-P Manufacturing Corp., 
30201 Aurora Rd., Cleveland 39, 
or Circle Inform-A-Gram No. P30. 


Universal Stops 





A new and complete line of stops 
for use with their Series “A” and 
“B” Unipunch tools has been de- 
veloped by Punch Products Corp. 
Included is the stop shown here 
in close gaging position. Turning 
stop around permits gaging in ex- 
tended position, while front to 
back adjustment is provided by 
sliding stop along slot in top of 
holder. For details on the entire 
new line write Punch Products 
Corp., 370 Babcock St., Buffalo 6, 
N.Y., or Circle No. P31. 
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FOR DEPENDABILITY 


A Complete line of high 
grade hand knobs, levers, handles, hand 
wheels, graduated dials is available for 

te shi it from stock of stand- 
ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 
ALTER 
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we 
Racine 2, Wis. 
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THREAD 
Cutting Tool 

















Provided with a scale 
for angular setting. 


Circular Cutter, in high speed or 
carbide, has a negative profile 
and machines both thread flanks 
simultaneously. Thread cutting 
discs for all threads are available 
for both external and internal tool 


holders. 


ACME TOOL CORP. 


71 West Broadway, 
New York 7, N. Y. 
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THE MARK OF 


AUTHORITY 


SOLID CARBIDE 
GAGES 


“dependable accuracy 
to start with... 


~“repetitive accuracy 
to work with... 


S&E solid carbide gages will 
remain true to size longer—up to 
50 times longer than steel gages. 
You'll know you are correct to 
size and continue to be .. . long 
after you have saved the cost, over 
and over again, of an S&E gage. 


S&E gagemakers work with the 
finest gagemaking equipment and 
materials, under controlled atmos- 
pheric conditions — producing the 
optimum in gage accuracy and 
economy. Place an order now— 
you'll be glad you did. 


— 











Cylindrical Plug Gages 


tri-lock—taper lock—progressive—reversible 


S&E “Thrifty’’ Gage 





tolerance classes: xx-x-y-z 
special tolerances available 








Complete 
catalog of 
S&E tools 

available 
on request. 


GD macnine 


PRODUCTS INC. 


Bridgeport, Michigan 
Offices in all 
principal cities. 











eerie 
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we make quality 


tools -. jigs - fixtures 
special machines 


machine components 
for every 
industrial application 


quickly economically 


Serving all industries anywhere in the 
U. S. A. since 1906. A big plant filled 
with precision production equipment 
enables us to handle any size job. 
Write for FREE brochure listing all 
facilities and capacities. 

phone AX. 9-2151 





COLUMBUS DIE-TOOL & MACHINE CO. 


P. O. BOX 750 ° 


COLUMBUS, OHIO 
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Product News 





Impact Wrench 


This 4% lb air-powered revers. 
ible impact wrench permits rapid 
tightening of threaded fasteners 
to high torques with maximum 





comfort. The 34J wrench has a 3- 
lug impacting mechanism which 
provides 3 impacts/rev and evenly 
distributes the impacting force 
over 3 wear surfaces, providing 
longer life. For details, write Buck- 
eye Tools Corp., 5003 Springboro 
Pike, Dayton 1, Ohio, or Circle 
Inform-A-Gram No. P32. 


Automatic Screwdriver System 


New automatic equipment which 
sorts, meters, and installs all types 
of screws, pins, bolts, rivets, and 
studs at rates up to 7000/hr, has 





been developed by Clyde Engi- 
neering and Mfg. Corp., 937 E 


10 Mile Rd., Madison Heights, 
Mich. The Tru-Tork automatic 
screwdriver system consists of 4 
compact hopper unit with positive 
electrical switch-controlled feed 
and a standard power screwdriver. 
The pneumatically fed screwdriver 
is equipped with a self-centering 
bit and clamping tip. For details, 
write the company, or Circle In- 
form-A-Gram No. P33. 
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Product News 


Simple Gaging Equipment 











Eliminate mechanical fixturing 
in your gaging work by using this 
simple electronic gaging equip- 
ment. Typical applications include 


measurement of true roundness of. 


journals on parts weighing up to 
four tons while in the production 
machine, and concentricity of ID 
and OD of small bearings using 


non-precision spindles. Basic 
equipment consists of two gage 
heads and a differential input am- 
plifier, and can handle such other 
gaging work as cam contour and 
lead screw pitch. Get more data 
from Cleveland Instrument Co., 
6220 E. Schaaf Rd., Cleveland 31, 
Ohio, or circle No. P34. 





Paired Cylinders 


These Model BT tandem cylin- 
ders feature two pistons mounted 
on a common rod and are intended 
to provide the advantages of hy- 
draulic control to an air operated 
cylinder. The hydraulic fluid can 
be used either in the front cylinder 
or in the center section of the unit 





without a makeup chamber. For 
details, write Allenair Corp., 255 E. 
2nd St., Mineola, N.Y., or Circle 
Inform-A-Gram No. P35. 








Quick Change Artistry 


A central positioning table is 
surrounded by three tape-con- 
trolled work heads on this new 
unit: a universal drilling, tapping 
and boring head featuring storage 
for 30 tools and tool-changing 
time of three seconds, a face mill- 
ing head, and an optional multiple 





spindle drill head or a precision 
boring head with a 14 tool capacity 
changer. Work is positioned in re- 
lation to cutters in increments of 
0.001” to an accuracy of +0.0005”. 
Get more data on the MT-3 Ma- 
chining Center from Hughes Air- 
craft Co., Industrial Systems Div., 
Box 90904, Airport Station, Los 
Angeles 45, Calif., or circle In- 











form-A-Gram No. P36. 


MAGNETIC 
BASE 
INDICATOR | 
HOLDER ie 


Y%” dia. non-mag- * erep py 
netic stainless steal Model 200B—Price $6.95 
rod complete with 5/16” and 34” O.D. bushings. 
Fine precision adjustment identical to surface gage. 
Hardened ball socket setting permits universal 
positioning. 

Powerful 50-lb. pull magnetic base insures firm 
grip on any ferrous surfaces curved or flat. 


Write for Catalogue #958 
CULLEN MANUFACTURING CO., INC. 
1603 Washington Ave., Racine, Wisc. 
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JIG BORING 


and 
Large Precision Machining 
Done to your specifications 
We Have 


22 jig Borers 
KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 
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LIFTING DEVICES 





Ss for 
; FAST « SAFE « BETTER 
J Material Handling 
: of 
: ° SHEETS 
/ @ COILS © BOXES 
¢ MOLDS 

* DRUMS” « PALLETS 
| 400 MODELS 
| H. L. BUSHMAN CO. 
| 100-A W. Central Ave. 
1 Roselle, Ilinois 
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CAMS 








ALL TYPES 
MADE TO 
YOUR SPECS 


EISLER a: CO., INC. 





“Cam Calculating Service’ 
Dr. Chas. Eisler MAE Founder 
Chas Eisler. Jr.. Pres 
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ELLSTROM 


Gage Block Trade-In Plan 


saves you 10% of new 
gage block costs! 


Write for complete information today! 


ELLSTROM STANDARDS DIVISION 
YW DEARBORN GAGE COMPANY 


22038 BEECH STREET 
DEARBORN, MICHIGAN 


Measuring in Millionths for Three Generations 
CIRCLE INFORM-A-GRAM KEY NO. 1215 
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HERE’S A LUG that’s 
on the LEVEL everytime 








CARR-LANES 
ECCENTRIC 
LEVELING 


LUGS 
























Vy Easy to adjust 
Yy Just dowel in place 
vx 1113 Steel 

WW Black oxide finish 


Just one of the many CARR-LANE money sav- 
ing, precision Jig and fixture components 


WRITE OR WIRE FOR LATEST CATALOG— 


today 


MANUFACTURING CO. 
4200 Krause Court 
St. Louis 19, Mo. 
CIRCLE INFORM-A-GRAM KEY NO. 1221 








VALUABLE 
REFERENCE 


One Complete Source of Detailed 
Specifications for Designers, 
Production Managers, 

Toolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world's largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings. The one complete source for data on all the “stand- 
ards” for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


DEPT. TP-11, 712 E. 163rd ST., CLEVELAND 10, OHIO 
CIRCLE INFORM-A-GRAM KEY NO. 1222 
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IT FIGURES! 
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THIS IS 
FOR YOU! 





No. 59 LITTELL 
COIL WEIGHT AND LENGTH CALCULATOR 


It's FREE. It figures accurately. Just set it for the I.D., 
0.D., Width and Thickness of your coil and it instantly 
tells you the coil’s weight and length. Designed for 
steel coils. Usable for other metals. Write for your 
calculator now. 


SERVING USERS Ask 

OF COIL STOCK fora 

catalog, 
Detroit too! 

Branches: Cleveland 
















4197 N. RAVENSWOOD AVE., CHICAGO 13, ILL. 
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Sensational! 


Industry’s handiest new devices! 
They’re made from polyether foam 
enclosed in anodized aluminum — 
they silence noises caused by ex- 
hausting air. Rust-proof; common 
solvents clean ’em! Use M-1 or 2 
for 1/8” or 1/4” exhaust ports; M-3 
for 3/8” port. Order your Mead 
Midget Mufflers direct or send for 


+] name of nearest Mead Distributor. 
a Prices slightly higher West and Canada $950 


4114 N. Knox Ave. 
Dept. 980 
Chicago 41, Ill. 
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Product News 





New Induction Unit 





Low or high fre- 
quency hardening op- 
erations can be done 
on this new Ther- 
Monic unit equipped 
with a 3 - position 
work station. It has 
dual facilities for oil 
and water quenches 
and can be used as a 
reservoir for both oil 
or water recirculat- 
ing systems or drop 
quench systems. 
Write Dept. PR-16, 
Induction Heating 
Corp., 181 Wythe 
Ave., Brooklyn 11, 
N.Y., or Circle No. 
P38. 





3-in-1 Boring Tool 





Rough, semi-finish, and finish 
boring are done with the Kwik- 
Size boring head, a 3-in-1 tool 
which can be indexed from one 
cutter to the next without dis- 
turbing the workpiece or remov- 
ing the arbor from the machine 
spindle. It’s mounted on an eccen- 
tric arbor so the unused cutters 
are clear of the bore. Davis Div’n, 
Giddings & Lewis Machine Tool 
Co., Fond du Lac, Wisc., or Circle 
Inform-A-Gram No. P37. 


Dex-A-Mills For Throwaways 


The Dex-A-Mill new line of face 
and shell end milling cutters is 
especially developed to extend car- 
bide insert life, remove more 
metal/cutting edge, and to produce 
exceptionally fine finishes. The in- 
serts are easily locked, unlocked, 
indexed or replaced with the cutter 
in position on the machine. Dex- 
A-Mill right and left hand cutters 
are available in face mill and shell 
end mill designs, with double neg- 
ative rake angles and 15° lead 


angle in standard size diameters 
from 3” to 12”; and also in larger 





diameters as “specials.’”’ For com- 
plete information write Adamas 
Carbide Corp., Kenilworth, N.J., 
or Circle Inform-A-Gram No. P39. 


Precision Marking Unit 





This new precision machine is 
for the graduation and marking of 
all circular graduated machine 
tool dials, micrometer spindles, and 
other precision parts up to 6” dia. 
A quick, accurate setup can be 
made for any cylinder require- 
ment because the height of the 
spindle is quickly and accurately 
adjusted. Contact the Dayton 
Rogers Mfg. Co., 2824 13th Ave. 
S., Minneapolis 7, Minn., or Circle 
Inform-A-Gram No. P40. 
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Get This Production Boosting 
“TRICO - MIST” 
COOLANT SYSTEM 


Increase Production and Tool 


Life As Much As 500%! 





For drilling, tapping, milling, sawing, 
grinding, etc. Removes heat from cutting 
edges of tools and work. Feeds can be 
increased considerably, finer finishes and 
accuracy are obtained. TRICO-MIST ab- 
sorbs heat, thereby quenching it faster 
than flood coolants which only transfer it. 
Chips slide freely up the tool face and 
are blown away automatically. Simple 
needle valve controls size and volume of 
mist spray. Attaches to shop air line. 
Available with one and five gallon con- 
tainers — single or multiple outlets — 
single or dual valve control. 


SEND FOR BUL. No. 37 


TRICO FUSE MFG. CO 





M WAUKEE 7 
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ACCURATE— LOW COST 
SINE BARS and PLATES 












































5” Sine Bar er 
only 4 
$26.50 
© Guaranteed 
Accuracy 
© Precision 
Ground 
e Hardened 
Rolls 
© Double 
ee Sine Plates and Bars 
© Tapped Holes Cent. Oak 
¢ End Plates | No. | Dist. | Width) Price | Case 
° Solid 1605; 5” | 3” (39.95) 45.50 
Oak Case 1610} 10” | 5” |87.50 | 95.00 
Extra 1705! 5” | 1” 126.50 130.75 
© Immediate FOB St. Paul 
Shipment Accurate to .0002” in center dis- 
tance and parallelism for the 
length of the tool. Order Today 
—from your dealer or direct. 
Bald Eagle Prod. Co. 


(Formerly Bald Eagle Tool Company) 
60 East 4th St. St. Paul 1C, Minn. 
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6%” x 6%” Wet Cut 
KELLER) car 
POWER 

HACKSAW 

OnLy. $4989 


Complete with 
motor and switch 
F.O.B. Factory 


Ask Industrial 
Distributor or write 


Model 3CH 


2361 University Ave., St. Paul 14C, Minn. 
___ CIRCLE INFORM-A-GRAM KEY NO. 1241 








MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” 
O.D. 3/32” to 13/64” 
Lengths 1%” to 3” 
.0002 Tolerance on I.D. 
O.D., and Concentricity 
Specials to your specifications 
WRITE FOR CATALOG 
PREBCO BUSHING CO. 


14714 East Arrow Hwy., Baldwin Park, Cal. 
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») 4.43.0 


)» STEEL BLUE 
: Stops Losses. ready for layout in a few min- 


Popular package 
8-oz. can fitted 
with Bakelite cap 
holding soft-hair 
brush for applying right 
at bench, metal surface 


utes. The dark blue background 
makes the scribed lines show up in 
sharp relief, prevents metal glare. 
Increases efficiency and accuracy. 
Write for somple on company letterhead 
THE DYKEM COMPANY 
23031 North 11th St. © St. Louis 6, Mo. 
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Goth NEW aa DIFFERENT 
SHELDON 15" caviizs 


NEW 


New. Revolutionary double-box 
Headstock (Pat. Pend.) 

New. “WORK-HOLDING ONLY” 
Spindle. 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 11%” Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 
design. 
Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
mediate shafts—delivers more 
power to spindle. 


This is an al) new lathe that bridges the gap between con- 


ventional belt driven and geared 


ead lathes. It combines 


the capacity and power of a geared head with the economy 
and flexibility of a belt driven lathe. Available with 5’, 6’ and 


Send in Coupon 
for full Information ! 


8’ bed lengths providing 31”, 42” and 66” center distances. 





Sheldon é; >. « » 11" 
11” and 13” Variable Speed Lathes 
High Speed Turret Lathes 
Sebastian 13” and 15’ Geared 
Head Lathes 

Horizontal Milling Machine 
Sheldon 12” Shaper 

Name of Local Dealer 

City 


The NEW and DIFFERENT SHELDON 15” 


Name. 


Lathes ( 


{ 


SHELDON MACHINE CO., INC., 4235 No. Knox Ave., Chicago 41, U.S.A. 


Gentlemen: Please send me information on items checked. 


) 13” Lathes 
) 12” Lathes 





Company Name 


Street Address 











) Mave representative Call 











CIRCLE INFORM-A-GRAM KEY NO. 1244 


| 


| 
| 
| 





TOOLING & PRODUCTION 


Product News 


New Leveling Jacks 

The new Empco Style J-H series 
of adjustable leveling jacks is fo, 
installation of machine tools, auto. 
mation lines and other toolroom 
and production equipment. Of yp. 





usually compact design, the new 
units permit up to %4” vertical ad- 
justment and feature two inter- 
acting inclined planes which give 
smooth upward or downward 
control without lateral movement. 
For more information, write Enter- 
prise Machine-Parts Corp., 2732 
Jerome, Detroit 12, or Circle In- 
form-A-Gram No. P41. 


Vacuum Collet Chucks 
Parts are held for machining, 
grinding and inspecting with these 
new vacuum collet chucks. Their 
average holding power is 12 psi 


with minimum distortion even o 
thin parts. A high-speed rotary 
union for speeds to 2500 rpm can 
be coupled with a special vacuum 
valve to permit use of the collet 
without stopping the spindle. Write 
The Dunham Tool Co., Inc., PO. 
Box 18, New Fairfield, Conn. # 
Circle Inform-A-Gram No. P42. 
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Ford Solid Carbide End Mills — Frequent 
and expensive delays for end mill resharpening 
are a thing of the past when you use FORD 
SOLID CARBIDE END MILLS. In actual on-the-job 
comparisons, FORD tools have been in operation 
16 times longer between regrinds than H.S.S. 
End Mills. Precision-ground by Forp, with 
extra long flutes, these end mills cut faster 

and produce a finer finish. Available in 11 
standard types or in special models designed 
and produced to your milling requirements by 
FORD tool experts. 


WRITE FOR DETAILED CATALOG. 


M. A. FORD MPG. CO., INC. Dept. TP-1160 


1545 Rockingham Road, Davenport, lowa 
Manufacturers of Precision Cutting Tools 
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FOR EASY, FAST UNIFORM 
SEPARATION OF DIE SETS... 


USE THESE ACRO PULLERS 





Separate die sets with even upward pull. 


Die sets separate evenly and safely. 


When you have die set pullers that remove the punch 
holder from the die shoe by a straight — pull and the 
punch holder slides upward from the die shoe simultane- 
ously and safely from both leader pins, you have Acro 
Die Set Pullers and you’re saving time. 


If you’re not, this is how it’s done with Acro Pullers: 
screw wrenches act as indicators, controlling the 

upward travel. This is an exclusive patented Acro feature 
and found only in ACRO DIE SET PULLERS. 
It may pay you to investigate. Write for 
further free information today. 







orHer AC RO rime SAVERS FOR YOUR SHOP 
include Acroflex, drill rod racks, leader pin oilers 
and wing nuts. Write for complete descriptive SS 
folder. Ask for bulletin TP59. % 


AC ste) METAL STAMPING COMPANY 


338T E. Reservoir Ave., Milwaukee, Wis. 
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Adjustable Hollow Mill 


There is a size and style Genesee for every 
hollow milling job. Standard sizes from O to 
2”, standard with straight or Morse Taper 


shanks carried in stock. 


e Quick — easy adjustment 
e@ Simple sharpening method 
e High speed steel—cast-alloy 

— Carbide tipped blades 


e@ Let our Engineering De- 


partment solve your Pro- 


duction tool problems 


WRITE FOR CATALOG 55P 
GENESEE MANUFACTURING COMPANY 


566 HOLLENBECK ST. e ROCHESTER 21, N. Y. 


Adjustable Hollow Mills « 


Facing and Counterboring Tools « 


Special Production Tools 
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ORDER BY STOCK NO. e CHECK—WM.O0. @ SATISFACTION OR MONEY BACK 


6X POCKET COMPARATOR 

Use to check layouts, ma- 
f chining on tools, dies, 
gatiges, threads, chamfers, 
etc. Measures angles, radii, 
circles, linear in both deci- 
mal inches & millimeters. 


Stock No. 30,061-EW—$19.50 Pstpd. 


WOOD PUZZLES 
1 Fascinating fun. Stimulates 
“\ ability to think and reason. 12 








different puzzles — animals, 
/ geometric forms to take apart 
and reassemble. 


Stock No. 70,205-EW—$3.00 Pstpd. 
CRYSTAL GROWING KIT 


Grow breath-taking display of large 
crystals with this set. 


Sto-k No. 70.336-EW—$9.50 Pstpd. 
1,000 LB. ROPE HOIST 








Extra heavy duty — uses 24 ft. long 
3g” rope. Steel swivel hooks, roller 
bearings and steel rope lock — holds 


in any position. 1,000 Ibs. capacity. 
Stock No. 70,316-EW, $5.00 Pstpd. 


SCIENCE TREASURE CHESTS 
For Boys, Girls, Adults! 
Excellent Science tair Project Material! 
STANDARD CHEST... 
Extra powerful Magnets, 
Polarizing Filters, Com- 
pass, One-way Mirror 
Film, Prism, Diffraction 
Grating, lots of other items 
for hundreds of thrilling 
experiments, plus 10-Lens 
Kit for making telescopes, microscopes, 

etc. Full instructions included. 
Stock No. 70,342-EW—$5.00 Pstpd. 
DE LUXE CHEST .. . Everything in 
Chest above plus exciting additional items 
for more advanced experiment 


s. 
Stock No. 70,343-EW—$10.00 Pstpd. 











50-150-300X MICROSCOPE 


Amazing Value! 
3 Achromatic objective lenses on 
revolving turret! Imported. Fine 
rack and pinion focusing 
Stock No. 70,008-EW 
$14.95 Pstpd. 















BARGAIN! 3” ASTRONOMICAL 
TELESCOPE . . . 60 TO 180X 


See stars, moon, plan- 
ets close-up. Famous 
Mt. Palomar reflecting 
type. Equatorial 
mount; finder tele- 
seope; hard-wood tri- 
pod. ‘Star Chart’’, 
“*Hand Book of Heav- 
ens’’ plus directions 
included free. 


Stock No. 85.050-EW—S%29.95 Pstod. 
ANALOG COMPUTER KIT 


Used for multiplication, division, powers, 
roots, logs, trig, physics. Easy screw- 
driver assembly. 


Stock No. 70.341-EW—$14.95 Pstpd. 


CIRCULAR DIFFRACTION 
GRATING JEWELRY 


A dazzling rainbow of color. 
Just as a prism breaks up 

“@ light into full range of spec- 
*. trum colors, so does Diffrac- 








: as | tion Grating. 
Stock Nos. 
30,349-EW—Earrings $2.75 Ppd. 
30,350-EW—Cuff Links, . 
30,372-EW—Pendant 2.75 Ppd. 
30,390-EW—Tie Clasp $2.75 Ppd. 


FREE! Write for Giant ‘Catalog EW’ 
144 pages! Over 1,000 Bergains! 
SCIENCE * MATH * OPTICS 
For industry, hobbyists, etc.! 





EDMUND SCIENTIFIC CO., Barrington, N. J. 
CIRCLE INFORM-A-GRAM KEY NO. 1254 








MUCH MORE -for LESS! 


with C_ ZeveZHers 
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ROUGHNESS METER 


TOOLING & PRODUCTION 





The Roughness Meter was designed to 
do more than any other surface meas- 
urement instrument at a price within 
the range of any budget. 


More VERSATILE—with less equipment you can 
measure the widest range of surface shapes— 
outside diameters down to .030”—inside diam- 


eters as low as .25”. 


More ACCURATE—less arguments. Precision cal- 
ibration and construction exceeds all military 


ond industrial standards. 


More VALUE—lower cost. You will save from 
35% to 100% over the cost of comparable 


equipment. 


More CONVENIENCE—less confusion. The easi- 
est to operate. Clearly marked controls, skids, 
adjustable tolerance hands, 





INDI-AC—Ultra-Precision Electronic 
Height Gage 


MICRO-AC—Electronic Micro- 
Comparator 





other CLEVELAND PRECISION INSTRUMENTS 


INDI-RON—Ultra-Precision Roundness, 
Squareness and Concentricity Gage 


INDI-AC Jr.—General purpose precision 
gage. Battery and AC operated 


PAR-AC—Electronic Production 
Gage 


CLlevelen oe _ InstTRUMENT COMPANY 


6220 East Schaaf Road 


” Cleveland 31, Ohio 








Now ready: 


Manual of Machinability 
and Tool Evaluation 


by ANTONI NIEOZWIEDZKI 

Machining Consultant 
TYPICAL CHAPTER COVERAGE: 
Tool Life Formulas . . . Tool Life 
Criterion . . . Chip Load and Work- 








piece Hardness . . . Tool Geometry 
..» » Test Records . . . Tool Inspec- 
tion . . . Machinability Classification 
. . . Machine Tool Selection. 

The Manual contains a wealth of 
examples and forms for Development 
Sheets . . . Recommendation Sheets 
.. . Crossed Charts . . . Tool Life 
Tables . . . Graphs and Drawings. . . 
covering work with Carbides and HSS 
on Cast Iron and Steel. 

This is a reference book and is wire 
bound to lie flat at any page for easy 
reference. 





10-DAY EXAMINATION 

ALLOWED. 
Manual is returnable for 
full credit or refund if re- 
turned in saleable condi- 
tion, 


USE 
COUPON 











err — 


HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 


Gentlemen: Please ship as soon as possible .............. copies of 
MACHINABILITY AND TOOL EVALUATION at $6.00 per copy. 

Company 
By ae or ee ee re ERS ere aes 


Adaress 


Open account shipments to rated companies. Otherwise, payment with 
order, please. No C.0.D.’s. Ohio customers add 3% sales tax. 


| 

| 

City Zone State | 
| 

' 
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= How To Size 
And Finish 
More Holes 

Per Dollar 


In brief: Ballize them. 


Ballizing brings holes to size in 
seconds, with high precision and 
fine finish — faster and at far 
less cost than any other method 
— simply by forcing a precision 
ball through the unfinished hole. 

This process uses any machine 
having a ram or push rod — has 
no close adjustments or tod 
maintenance — uses unskilled 
labor — cuts scrap and inspet- 
tion costs. It saves and saves. 

FREE BALLIZING BULLETIN 
gives full details; shows typical 
setups; gives cost and production 
data. Write for it! 








ib 





INDUSTRIAL TECTONICS, ING 


oT MANUFACTURERS OF PRECISION BALLS AND BEARINGS 


BALL DIVISION: 3686 JACKSON RD. 
ANN ARBOR 4, MICHIGAN 
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Product News 





New Milling Cutters 





Standard milling cutters with 
indexable carbide inserts are avail- 
able in a new complete line. The 
inserts may be quickly unclamped, 
indexed 90°, and reset, providing 
eight tip changes/insert. Two-piece 
construction of the cutter body 
permits precision grinding of the 
insert seats during manufacture, 
assuving perfect alignment. Con- 
tact Wetmore Tool & Engineering 
Co., 5320 E. Washington Blvd., Los 
Angeles 22, or Circle No. P43. 


Compact Gage Plates 





These new compact circular gage 
plates are supplied with from one 
to six holes. A six-hole plate is 
only 11%” dia. Gages furnished 
with the plates have hardened in- 
terchangeable heads and are made 
in bar height, chamfer, flush pin, 
and flush pin with indicator. Write 
Seibert & Sons, Inc., Chenoa, IIl., 
or Circle Inform-A-Gram No. P44. 


Dust Removal Unit 





A direct driven, self cleaning 
fan unit is a feature of the new 
DK-1055 cyclone type Duskolec- 
tor. Its regular inlet size is 10” dia 
and multiple inlets are available 
for ducts to a number of dust 
sources. Ask for Catalog DK-820, 
available from Hammond Ma- 
chinery Builders, Inc., 1631 Doug- 
las Ave., Kalamazoo, Mich., or 
Circle Inform-A-Gram No. P45. 


Carbide Sizing Balls 


Burnishing and sizing of 1%” 
dia cylinder bores in aluminum 
alloy forgings were bettered in 
quality, quantity, and cost follow- 
ing a change from high speed steel 
to hard carbide sizing balls in a 
specially designed machine in a 
West Coast plant. Carbide balls 
had served 75 times longer than 
steel balls at last report and were 
good for still longer life. The alu- 
minum forgings are held in a hard 
carbide die or “well” to maintain 
the outside dia while a hydraulic 
ram forces the ball through a 5” 
long bore. A single ball with close 
dimensional tolerances produces a 
1.493”-1.494” bore size and imparts 
a burnished finish. The special ma- 
chine operates with four identical 
balls cycling in a closed circuit. 
Production is 375 pes/hr sized and 
burnished — 9000 every 24 hrs. 
The lubricant is a _ soluble oil 
thinned with kerosene. Complete 
information on carbide sizing balls 
from Kennametal Inc., Latrobe, 
Pa., or Circle No. P46. 
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| You Get Things Done With 
| Boardmaster Visual Control 








ye Gives Graphic Picture of Your Opera- 
tions—Spotlighted by Color 

vy Facts at a glance—Saves Time, Saves 
Money, Prevents Errors 

yy Simple to operate—Type or Write on 
Cards, Snap in Grooves 

yy Ideal for Production, Traffic, Inven- 
tory, Scheduling, Sales, Etc. 

ye Made of Metal. Compact and Attrac- 
tive. Over 500,000 in Use 


Complete price $4950 


FREE 


| Write for Your Copy Today 


| GRAPHIC SYSTEMS 


YANCEYVILLE, NORTH CAROLINA 


including cards 





24-PAGE BOOKLET NO. Z-100 
Without Obligation 
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DO YOU 
HAVE 
UNSOLVED 
_ TESTING 


PROBLEMS 
2777? 


They can be solved. 
We design and build 
special testing ma- 
chines to fit the most 
peculiar requirements. 



















Tell us about yours. 


DETROIT TESTING 
MACHINE COMPANY 





9386 Grinnell Avenue, Detroit 13, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 1272 





TOOLING & PRODUCTION 


Some firms who 
control production 
with Comtorplug 
Airesearch Mfg. Co, 
Allison Div. 


’ exact hole diameter. Apex Electrical Mfg, 
he ll pr oduce better TELLS front or back taper. Century Electric Co, 
assured by a gage that ovality. —— 
ALL aos barrel shape; bell mouth. ae 
“between-pins” on splines. Senn Coupmnation 
Detroit Transmission 
Douglas Aircraft 


; . . Fairchild Engine & 
Slowed production and excessive rejects can often be traced to Airplane Co. 


gaging . . . the operator lacks the assurance of EXACT and COM- Fath Corporation 
PLETE KNOWLEDGE of the holes he is producing. Using Comtorplug, Ford Meter Ce, 
he does have exact and complete knowledge, to a fraction of .0001” General Electric Co, 
... by a fixed (not passing) reading. Comtorplug’s unique expan- Hamilton Standard 
sion principle gives positive 2-point gaging . . . automatically Division 
aligned, centered and pressured so that any two people will get rte Co. 
the same fixed reading. Exact Gaging Knowledge can stimulate rary eatin 
maximum-quantity-and-quality production! Request details from . . . hess, “ay ™ 
Comtor Company, 82 Farwell Street, Waltham 54, Massachusetts. McDonnell Aircraft 
National Lead 
Northrop Aircraft 
Pontiac Motor Div. 
Scintilla Magnet 
For holes Steel Seedeats ll 
Studebaker-Packard 


Ve" to 10” Sylvania (Atomic Div.) 
| it t diameter unde i 
: REQUEST BULLETIN 50 Fy . 


with interchangeable expansion plugs to gage 


simple or special holes to a fraction of .0001”’. 
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_ Accurate, Heauy Duly 
ne Ball bearing thrust on worm shaft and rear end of spindle 
TA P & 0) . ~ U b b a Headstock spindle has threaded nose 
Large tapered bearing adjustable for end play. Head tilts past 90 
ONE OPERATIO N Worm wheel and alloy stress-proof steel worm cuts to close limits for accuracy 
IN Worm wheel and worm shaft can be fully disengaged 
Complete with three index plates for dividing all numbers 


, 5 to 50 and even numbers to 100 except 967. Index chart shows all divisions 
Just slip Burr-Bit on any make obtainable to 380. Specify left (illustrated) or right hand model 


p—h ® | SWIVEL BASE, RISING BLOCKS AND DIRECT INDEXING 
—- oles ore Seburred or MODELS AVAILABLE ON ALL SIZES. 
matically, leaving a smooth, 

clean chamfer. 





MODEL SD 64” sw 
1 set-up— Gunted WA"-8. WP con a 
1 operation— : tongues. 36 the. 75, 
instead of 2! MODEL BP 11” swing for plain 
milling machines. Spindle threaded 
Burr-Bit by Vernon Devices is 2%"-10. %” table 
made of the finest quality high 
speed tool steel. It fits all 2, 3 : 
and 4 flute taps, and can be MODEL AU 11” Swing. Fully univer- 
* sal for complete indexing and spiral ¢ 
used on almost any material. cae ies ae a ca ae 


Write for complete data tongues. 190 Ibs. $460.°° 


Ste 
and learn how you Se ee ee 
can save on your GIVING DISTRIBUTOR'S NAME 
tapping operations. America’s Largest Builders 


Dept. TP-11. of Dividing Hoods 


VERNON DEVICES, Inc. 


481 East 3rd Street 
Mount Vernon, N.Y qT 
MOunt Vernon 4-1686 se ~ 72 S. St. Clair St., 
Toledo 4, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 1282 CIRCLE INFORM-A-GRAM KEY NO. 
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Product_News 


Anti-Friction Screw 








A new anti-friction screw with 
only four threads/inch will hold 
any elevated load such as a grind- 
ing head, chuck, or jack without 
slipping or counter-rotating. A 
non-recirculating ball screw as- 
sembly prevents counter-rotating 
of the screw and the small number 
of threads permits more rapid po- 
sitioning of the load and lessens 
operator fatigue. For data, write 
R.C.S. Tool Co., 13861 Van Owen 
St. Van Nuys, Calif., or Circle 
Inform-A-Gram No. P47. 


Graph-Mo Bushings 





A new line of drill jig bushings 
manufactured of Graph-Mo devel- 
oped by Timken Roller Bearing 
Co. is now available from Acme 
Industrial Co. in all popular sizes 
in a range to %” ID. Graph-Mo, 
developed by Timken Roller Bear- 
ing Co., is an oil hardening, non- 
deforming type of tool steel. A 
carefully controlled chemical com- 
position makes possible the precip- 
itation of graphite from the total 
carbon content during mill proces- 
sing. Special forging, rolling and 
furnace equipment produce the 
Graph-Mo to retain its unusually 
high anti-frictional properties. For 
detailed information write Acme 
Industrial Co., 200 N. Laflin, Chi- 
cago 7, or Circle No. P48. 












eo 





HYDRAULIC FIXTURE LOCKING COMPONENTS 
BOOST MACHINE OUTPUT! 


Compact—Build into fixtures easily 

Automate your fixtures for fraction of ‘‘do-it-yourself’’ cost 
Ultimate speed in work loading 

Greater locking force than any other method 

A permanent investment—transfer from fixture to fixture 
Single or multiple locking heads available with matching air- 


hydraulic booster systems. 


ORDER NOW FROM YOUR STOCKING INDUSTRIAL DISTRIBUTOR 
Write for free full scale templates and new literature! Attach this ad to your letterhead 


Eliminate Sharpening and Blade Adjusting 





Wetmore Indexable In- 
sert Milling Cutters are 
available in a wide 
range of standard types 
and sizes. Write for 
completely descriptive 
Catalog No. 06-D 





> 
, 


i Boring Reamers Core z. Mills Port Contour Form 


Tools 


and mail TODAY! 


WILTON TOOL MFG. CO. INC. Schiller Park, Ill. 
Canadian Address: 178 Norseman St., Toronto, Ontario - 


TP-110 
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Wetmore Tool & Engineering Co. 
5320 E. Washington * Los Angeles 22, California 


AD 


Wetmore Tools & 
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ANgelus 9-7266 
one: TWX: LA 2085 


IOS 


Milling Special 


Routers Cutters Cutters Cutters Cutters 


TOOLING & PRODUCTION 


New! Handy! Adjustable 
RISER BLOCKS 


for FASTER- 
SAFER- 
CHEAPER- 
SETUPS 


U.S. Pat. 2-783-963 


Use on Drill Presses — Milling Machines — Punch Presses — Surface Grinders 
— Planers — Shapers, ete. 


End lost time looking for right odds and ends. 


HANDY RISER BLOCKS: 

®@ Give heights from 98” to 298” in 
1g” increments. 

@ Cut setup time by eliminating hap- 
hazard blocking. 

@ $5.00 per pair, plus transportation 
charges. 


























HANDY PRODUCTS 


P.O. Box 3537, Cleveland 18, Ohio 


HANDY PRODUCTS 
P.O. Box 3537, Cleveland 18, Ohio 


Gentlemen: Please send me _____. pairs of RISER BLOCKS at $5.00 per pair, plus transportation charges. Shipping 
weight 3 lb. 10 oz. per pair. 





Open account shipments 
on purchase orders of 
rated companies. Other- 


SOMPANY 
samareiteli wise, check with order, 
ADDRESS__— please. No C.O.D.’s. 


*Ohio customers add 3% 
sales tax. 


__TITLE 











—ZONE STATE 
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Product News 





Compact Degreaser 

The Vibra-Bantam is a new, 
small, low-cost subsonic degreaser. 
It features high production auto- 
matic in-line cleaning for all small 
parts, and utilizes a unique vibrat- 
ing spiral elevator to move the 
work rapidly through non-flam- 
mable cleaning solvents and va- 


pors, thereby eliminating tote pans 
and baskets. The Vibra-Bantam 
will process the full capacity of 
any screw machine, cold header or 
punch press and is available with 
either steam or electric heat. Chips 
are automatically separated and 
clean dry parts continuously 
emerge ready for inspection. De- 
tails from Manpro Corp., 1460 
Hilton Rd., Detroit 20, Mich., or 





Circle Inform-A-Gram No. P49. 


because they have a series of case- 
hardened steel wedges, that auto- 
matically conform to irregular 
shapes when the vise is closed. 
Free-swinging counter balances 
hold the jaws in place without 
screws or clamps. Write Mid- 
America Import Co., Inc., 1919 
Champa St., Denver 2, Colo., or 
Circle Inform-A-Gram No. P50. 


Compact Power Unit 
This compact air motor develops 
1.5 hp in a unit 12” long and 344” 


VERSATILE 
LUI 





BORING 
TOOLS* 


in dia. The Model 71J-5 is adjust- 
able to a variety of mountings and 
is especially suited for continuous 
operation in applications requiring 
quick starting and stopping. Get 
details from Gardner-Denver Co., 
Quincy, Ill., or Circle Inform-A- 
Gram No. P51. 














LIDO boring tools can be simply and effec- 
tively mounted in tool holders for lathe 
use (above) or clamped equally as simply 
in offset boring heads (right) due to the 


| parallel flat design of shank. Round shank 


Grips for Odd Shapes 


| with parallel flats makes positive three- 


point contact and permits new rigidity in 
tool clamping. Set-up and grinding time is 
drastically reduced. LIDO tools are re- 
sharpened as easily as grinding a single 
point lathe tool. Available in tool room 
sets — carbide or HSS — in bore sizes 


ranging from ¥%” to 1%” (stubby or 
| standard bore length) in five shank sizes. 


Prices and complete data provided 


promptly on request! 


Machine vises can be instantly 
converted into universal vises to 
grip and clamp round, angular and 
irregular shapes. Uni-Grip auxil- 
iary vise jaws make this possible | 





este 
LiIDO’S 
THREE POINT 
CLAMPING * 
(below, right) 








PAT. APPLIED FOR 





MANUFACTURED BY 


LIDO TOOLS 


843 W. léth STREET, P.O. BOX 403 
COSTA MESA, CALIFORNIA 
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BONI TOOL HOLDER | | La Tis 


2-SPINDL 
: : ADJUSTABLE 
No shims needed! el be DRILLING 
Easiest, Fastest 
ing! ~% ’ rills, taps metal, 
Setting! Repeats = + me een Pe 2-minute setup 


. . ,? ] 
Variety of models, 
within .0001 . | t drill spindles are held rigidly in a. when 
@ ; nuts are tightened. Sturdily constructed. Suj 
for adaptation to large or small drill presses. 





MADE IN SWITZERLAND 


WICKI TOOL CO. 
with surfaces ground for use of drill fixtures, 


pleenne ameeeies aie a , . : models can be used for drill or tapping on 
’ , machine or drill press with reversible spindle. Also used with sta 
E | " - U S Distri butor for Boni Too Is and built io ineet your requirements, Available © with OM Sleeves ape 
xCiusiv ale ucks nfo 
; LINDERME ENGINEERING & SALE 
Interested in U.S. Dealers | 8132 PURITAN ROIT r* 
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ADJUSTABLE SCRAPER AND BURRING Too. Gold. Plated Steering Gear 


Jets and missile vehicles are for the most part 
Holder 412” long ie S..% sae 3” long made of glamor materials, but usually of a different 
Ideally suited for BURRING WORK on the bench. Replaceable double ot Hi- glamor than that associated with the word. But 


Speed Tool Steel blade. Write for information. Minimum order—$10.00. 4 : : o 
lyn 5 | glamor actually applies to the plating use on “steer- 


MOHAWK FILE AND TOOL COMPANY — IMPORTERS | ing jets” for advanced space vehicles to fight off 
494 Franklin Street . Buffalo 2, New York . Garfield 9094 cosmic bombardment. Jets called thrust controllers, 


CIRCLE INFORM-A-GRAM KEY NO. 1323 manufactured by the Bendix-Pacific Division of The 
—— . oeaneneeaaee Bendix Corporation, are plated 
MICROMETER e INDICATOR RK] | with gold because of its reflectivity 


REPAIRING and density. 
These hand-size electro-pneu- 


matic controllers were first devel- 


WE SATIN CHROME e L | oped for the Discoverer satellite 
FINISH EVERY - WE". / series. They keep space vehicles 


ed 























All Makes - All Models 


MICROMETER AT : ; de 
NO EXTRA CHARGE Pre be DRILL THESE HOLES | from tumbling and spinning by 
BY A QUICK, EASY, INEXPENSIVE METHOD automatically providing correction. 
BROWN & SHARPE Write for free Your business letterhead will bring The 99.8% pure gold plate is 


Authorized 





Repair Company illustrated brochure literature. 


ACCURATE INSTRUMENT SERVICE CO. WATTS BROS. TOOL WORKS 
Precision Measuring Instrument Repair Specialists : 
4428 West 130 - Cleveland 35, Ohio - OR 1-0511 Wilmerding, Penna. 


only 0.000040” thick and yet this 
unusual thin coat will reflect 95% 
of all energy radiation which 
CIRCLE INFORM-A-GRAM KEY NO. 1324 CIRCLE INFORM-A-GRAM KEY NO. 1325 might otherwise strike the gear. 

pee _ : During the coating process these 


controllers are first sprayed with 
with GuUSSE.Lp = thin cont of eonme Ge 
, placed in a near-vacuum chamber. 


oe The gold is heated to 4,712°F at 

DOU BLE-CRANK PRESSES which temperature it vaporizes 
and spreads throughout the cham- 
SPEED UP PRODUCTION with ber atmosphere to plate the con- 
these versatile 40-ton presses. troller. The cycle is completed 


Large bed and ram areas make ‘ : “ 
P en: 
them ideally suited to handle after « 30 min Sete & Oe 


wide rolls or sheets . . . do multi- 
ple punching, steel-rule die work Grind ... Grain. . 
and other high output opera- Polish... Buff . 

tions. For rapid, shockless start- on the 

ing and stopping, presses can TRI-MATIC 

be equipped with electrically Oscillating 


controlled “Econo-Air’ friction 
No. 48 OBI with “ | | BELT GRINDER 
“Econo-Air” clutch. clutch ... Ask for new catalog. Rigidity permits buffing 


; pressures, controlled oscil- J 
lation, fast belt changing, 7a 
Po —s , STRAIGHT SIDE - ~Die wet or dry operation and 3 
eon fe models ' 3 other features provide great 
types 60-ton sizes é bed space up to 6 ft. | versatility. 
-_ , ~ between uprights. TRI-MATIC DIVISION 


SERVICE MACHINE guise anh Rousselle Presses are sold exclu- Sales Service Az. ( 


























Mfrs. of Rousselle Presses Sively through Leading Machin 
2310 WEST 78TH STREET + CHICAGO 20, ILLINOIS ery Dealers | | 2361 University Ave., St. Paul 14C, Minneselt 


— 
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Kone) 
HYDRAULIC 

MULTIPLE 

SPINDLE 
DRILLING 


and TAPPING 
MACHINE 


Send us one of your drilling 
or tapping problems for a 
free time study estimate. Find 
out how automatic cycle 
drilling and tapping with 
DEKA-DRILL can increase 
production and save time and 
money for you! 








_ ee ee me See 7 


DEKA-DRILL CHAMFERS VARYING 
SIZED PARTS TO UNIFORM DEPTH! 
COMPANY: Herschel Mfg. Co., Peoria, Illinois 


OPERATION: 
Countersinking holes to 
uniform depth for 
subsequent riveting 
operation. 


PRODUCTION: 2500 
pieces per hour. 


» TECHNIQUE: Deka-Drill is 
fitted with adjustable dwell 
control to hold table at 

depth of stroke for 

Y second. An air operated 

rack and shuttle feed 

inserts four pieces SAE 

1095 25-30 Rockwell “C”’ 

into fixture simultaneously. 

A .228 hole, .100 deep at 

60° including angle to 

.320 width is countersunk 

at 325 RPM. Machined ‘ 
pieces are automatically | 
ejected by air onto 
conveyor. | 


men 








PRECISION TOOL AND MFG. co. of ILLINOIS 
DEPT. TP-110, 1305 S. LARAMIE AVENUE, CICERO 50, ILLINOIS 
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HIGH _ INDUCTION 


HEATING EQUIPMENT 


Hardening * Annealing * Soldering 
Gus * Zone Refining * Crystal Growing 


~~» ELECTRONIC TUBE GENERATORS: 
1 kw; 2% kw; 5 kw; 10 kw; 
20 kw; 30 kw; 50 kw; 
75 kw; 100 kw. 


SPARK GAP CONVERTERS: 


2 kw; 4 kw; 712 kw; 
15 kw; 30 kw. 


WRITE FOR THE NEW LEPEL 
CATALOG 36 illustrated pages 
of valuable information 


/ HIGH FREQUENCY 
Be, INC. 


~e ST. & 37th 1th AVE, WOODSIDE 77, N.Y. 
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A COMPLETELY MOBILE 
CONVERTIBLE BAND SAW 
with more capacity 
and more versatility 





| 
\ 


THE WELLS MODEL 58-B 


Here’s a compact, convertible band saw that provides the 


capacity you’ve been looking for . . . at a modest price. 
Equipped with optional wheel handle unit, the Model 58-B 
becomes completely mobile . . . easily rolls from job to job. 
Use the 58-B as a horizontal cut-off machine (capacity: 
6” x 10”) or swing the head to upright position, install work 
table and it’s a utility vertical band saw. See your Wells 
Distributor or write for Bulletin 262. 
ois come) 


The Pioneers of Horizontal 


METAL CUTTING BAND saws] 


WELLS MANUFACTURING CORPORATION © 
1940 Cedar Street @ Three Rivers, Michigan 
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Compact, universal production 
machine tools for high precision 
milling. Ideal for accurate pro- 
duction of sub-miniature, optical 
and instrument components as 
well as larger parts used in hy- 
draulics, aircraft, missiles. Uses 
carbide midget milis up to %4” 
diameter and grinding wheels up 
to 2” diameter. Precise Milling 
Machines are available in two 
models... with a power range 
from Y2 hp to 2 hp, and an in- 
finitely variable speed range from 
7,200 to 54,000 rpm. Both models 
can be furnished with Precise 
Universal Power Quills or Super 
Cycle Power Quills. 


Grinder-Millers, Power Quills, Jig 
Grinders, Milling Machines, Automatic 
Drill Units, Cutting Tools, Vapor-Lub 
Cooling, Sklero Hardness Tester. 
Quality and Precision Since 1882 


PRECISE PRODUCTS CORPORATION 
3741 Blue River Road, Racine, Wisconsin, U.S.A. 
Branch Plant: Precise, G.m.b.H., Duesseldorf, Germany 
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Extra 17 tooth spline drive 
for extra power 


Double cone friction clutch 
for sensitive finger tip control 


Helical gear means smoother 
operation under heavy strains 


Exclusive “Tru-Grip” tap holder 
for “close-to-wall” work 


The New Procunier Tap King represents a major advancement in large hole 
tapping units. Powerful, dependable, it can tap in steel up to 1'*” thick—and 
hold a class 2 fit with ease! It combines heavy duty ruggedness with delicate 
precision, to give you the best all ’round BIG tapper for BIG jobs! Operators 
like its super-sensitive action—management appreciates 

the many cost-saving features—including longer tap life, 

consistently uniform threads, fewer spoiled pieces. It 

always turns out more, higher quality work in less time, 

with less effort. Where cost counts and precision is para- 

mount—the TAP KING is the tapper for you! 


Write for FREE Circulars 


Get the whole story on this remarkable unit. See the 
amazing production records that are being continu- 
ally repeated in plants of every size, everywhere. 
Also details in the new Lead Screw Unit. 


PROCUNIER SAFETY CHUCK CO. 
12-14 S. CLINTON ST., DEPT. 11, CHICAGO 6, ILL. 
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New FREE Catalog on 


HAVIR 


Automatic 


Presses 


(Formerly Diebel 


Quick Facts on 5-ton tp 
200-ton line of Automatic 
Hi-Production Presses 


This 8-page catalog 
gives you the specifica. 
tions and top perform. 
ance features on eleven 
models in the Havir line 
of rugged high produc. 
tion automatic presses, 
Also the possible variations and optional extras to make Havir 
Presses meet your production needs. 


Write today for FREE catalog 


HAVIR MANUFACTURING COMPANY 


436 Cleveland Ave. 3 St. Paul 4, Minn. 
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* ANOTHER REPORT ¢ 


W 
NOW...low-cost barrel finishing 
with NEW ALMCO ROLL BARRELS! 


@ Better product parts through  Multi-Roll “36"", Multi-Roll 
use of modern barrel finishing “*78"", time-saving loading 
can now be yours... atafraction Cabinet, and easy-to-use hoist 
of previous time and cost! boom. Nine different barrel sizes 

New low-cost ALMCo Super- Provide wide range of speeds and 
sheen Roll Barrels provide °4Pacities. Using only one barrel 


greater deburring and finishing ©* Many, One man operates 

capacity in less floor space than ©Mtire system. 

do small standard barrels... For Full Story on Roll Barrel 

and they’re more adaptable, too. Systems and on processing 
Roll Barrel System shown _ sample parts, write for ALMCO 

above, for example, includes Albumof New Products...today! 


FREE! 
ALMCO 


NEW PRODUCT ALBUM 
Gives full information 

QUEEN PRODUCTS DIVISION 
610 E. Main St. 


on new Almco Super- 
sheen Systems. De- 
pe a new =e better 
madian Write today! Albert Lea, Minnesota 
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Small wrought shapes, castings, 
and forgings can be economically 
fabricated into heavy equipment 
with a relatively new European 
joining process, now being used in 
this country. It’s known as electro- 
slag welding and has been used to 
join steel sections up to 40” thick 
ina single pass without the need of 
joint preparation. In a report for 
the Department of Defense-sup- 





1 5-ton to 

Automatic ported Defense Metals Informa- 
resses tion Center at Battelle Memorial 
> Catalog Institute, P. J. Rieppel describes 
specifica. the process which has been de- 
) perform. veloped and introduced by the 
on eleven Soviets in the past nine years. 
Havir line 

h produc. In the electroslag process the 
C presses, joint is positioned vertically (Fig. 
lake Havir 1) and an arc, not maintained 


during welding, is used to produce 
molten slag and metal when start- 
ing a joint. Welding is started at 
the bottom of the joint and pro- 
gresses upward with the moving 
welding head and auxiliary equip- 


"ANY 


1, Minn. 


Heavy Sections Joined In One Pass 


ment. Single or multiple wire or 
plate electrodes are fed into the 
molten slag bath that floats on 
the molten weld-metal pool. The 
electrodes and welding head os- 
cillate across the joint as they 
move upward with the water- 
cooled copper shoes containing the 
molten materials. The weld solidi- 
fies from the bottom up. 


Initial heating of the electrodes 
is due to self-resistance and final 
heating and melting occur by elec- 
trolytic heating in the slag bath. 


Although economical and quick 
handling of thick sections are a 
decided advantage, the Battelle 
report lists disadvantages such as 
hot-cracking problems, notch sen- 
sitivity in the heat-affected zone, 
and difficulty in closing cylindri- 
cal welds. Despite these problems, 
welding technologists have been 
impressed with the economies of 
the process and the reduction in 
capital equipment inventories in 
heavy equipment manufacturing. 


Fig. 1. Schematic of electroslag welding process shows how two thick 


sections can be joined in a single pass. 


REPORT + 
ROM THE : 
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ing 
. GRANULAR 
LS! m4 
ilti-Roll 
loading MOLTEN 
se hoist SLAG 
irrel sizes 
MOLTEN 
and 
oe METAL 
yperates 
WELDING 
= neil DIRECTION 
cessing SOLIDIFIED 
telah eaeliaes 
, 
DIVISION 
St. 
nesota 


ELECTRODE 


FRONT COOLING PLATE 
(DAM) 











Deluxe 
$149.50 


KELLER 
Die Filers 


3 MODELS 
ECONOMY — 4 Waytilting 
table, with motor, $109.50 
STANDARD— Has file roller 
support, with motor, $131.50 
DELUXE— Has reciprocating 
vertical slide, with motor, 

$149.50 


Sales Service « Mie Co 


2361 University Avenue or write TODAY for 
St. Paul 14C, Minnesota BULLETIN 256 
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CHROME-LOK 
New DIAMOND PINS... 


25 Sizes in 0.010 increments, from as small as 
0.020 to 0.500” offer a low cost solution to 
a og jig and internal grinding of small 
oles. Diamond grains are permanently surface 
bonded to a tool steel shaft by an exclusive 
Chrome-Lok process for maximum strength, 
precision and tool life. Two grit sizes—80/100 
for faster metal removal; 200/240 for finishing 
—all with cylindrical heads. 

Write today for complete information. 

Dealer Inquiries Invited 


TITAN TOOL SUPPLY CO. 


Box L, 1419 Hertel Ave., Buffalo 16, N. Y. 
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WRITE, WIRE or PHONE 
FOR YOUR CATALOG 
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pee STEEL 


New issue 
now ready! 


STAIN.ESS 5! 


FASTENINGS 


Star Stainless screws have 
clean—bright and shiny—heads 


- STAR STAINLESS SCREW CO. 
i 679 Union Bivd., Paterson 2, N. J. 
Telephone: CLifford 6-2300 
TWX = LTFSNJ — 1382 
Direct N. Y. Phone: WI 7-6310 
Direct Phila. Phone: WA 5-3660 
CIRCLE INFORM-A-GRAM KEY NO. 1353 


CORROSION | 
RESISTANT 





Classified 


SAVE ON SCREWS AND BOLTS 

Surplus stock of American-made fasten- 
ers now available at sharply reduced costs. 
Includes machine, sheet metal, cap ong 
wood screws; thread cutters, sems an 
others. Write today for Stock List Nn. 10, 

Box No. 50 
1975 Lee Road 
Cleveland 18, Ohio 
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CUMULATIVE EDITORIAL 


INDEX FOR 1960 ISSUES 





The number of subjects in which T&P’s editors pre- 
sent material in just a few issues adds up very ra- 
pidly. Most articles are of lasting interest and have 
future reference value in solving tooling and pro- 


duction problems. 


This cumulative index will build up progressively 
ome each calendar year. Each issue will carry a 
a 


cumu 


tive index of material contained in all pre- 


vious issues of the same year, with each January 
issue carrying the complete index of the twelve 
issues of the previous year. 

We suggest you see to it that your copies of T&P 
are retained for future reference so you can get the 
full benefit of this useful index. 


SUBJECT 
Assembly 
Q-C for, Feb, p. 66 (3 pp.) 
Automation 
Inevitability of, July, p. 8 (2.1 pp.) 
Boring 


Cartridge-type tooling, with, Feb., 


p. 53 (2.4 pp 
Chip removal, after, Feb., p. 43 (.6€ 
) 


p 
Head for boring mill, Sept., p. 114 
(.66 p.) 

Methods and machines, special en- 
gineering report on, June, p. 56 
(11.34 pp.) 

Tool and gage setup for accuracy 
in, May, p.61 (2 pp.) 

Broaching 

Progressive blind hole, on a press, 
Sept., p. 65 (1.45 pp.) 

ek tooling for, June, p. 51 


3 pp.) 
Carbides 
Cartridge-type, for boring and fac- 
ng, Feb., p. 53 (2.4 pp.) 


Common sense use of, Feb, p. 49 
(1 p.) 

Machining hi-temp alloys with, Feb., 
p. 51 (1.9 pp.) 

Machining tungsten with, 
56 (3 pp.) 

Throwaway tools, positive rake chip- 
breaker grooves in negative rake 
inserts, for doubled life, Apr., p. 
62 (1.0 pp.) 

Use of, Feb, p 9 (1.16 pp.) 


Ceramics 
Machining with, June, p. 48 (2.9 
po.) 


Feb., p 


D 
Milling with, Sept., p. 64 (1 p) 
Turn histories of. Oct 


ng w 


th, case 
f 2 ] pp.) 
Cold Forming 
ww fast, of tiny parts, Feb., 
p. 65 (.7p.) 


Swaging. choosing a machine, Feb., 

p. 59 (3 pp.) 

Swaging, icedng a rotary machine, 
76 pp.) 


July, p. 49 ( 
Swaging, tooling for, May, p. 59 
(3 pp.) 


Controls 
Numerical, at Machine Tool Exposi- 
tion, Aug., p. 39 (1 p.) 
Numerical, filtration of hydraulic 
systems for, Sept., p. 59 (2 pp.) 


Numerical, programming for drill- 


ing, Apr., p (4.0 pp.) 
Numerical, retrofitting of, Aug, ¢ 
9 (1.65 pp) 


Tape, one common sense, Jan., p. 35 


Tape, for milling machine, Jan, 
p. 48 (2-1/2 pp.) 
Tape, of Natco drill, to speed pro- 
p. 55 (2 


duction, Mar 2 pp.) 
Computers 
for jobs, 


Operation of, 
Jan p. 43 


Cost Cutting 


} Calculator for 
mach ning 


Production 
) 


{> pp 


in high efficiency 
Sept., p. 68 (1 p.) 


The Publisher 


INDEX 
How new machines can aid, Aug., 
p. 60 (1 p.) 
Production change, by, Feb., p. 46 
4p.) 
Deep Drawing 
Erector-set dies for, Oct., p 
1 p.) 
Design 
Nut tapping machine, of, Aug., p 
47 (2.26 pp.) 
Toggle wrench, of, for pressing pins 
Sept., p. 66 (.5 p.) 
Tool, pointers on, Aug., p. 54 (1 p.) 
Diamonds 
Man-made vs. natural, Sept., p. 61 
(2.61 pp.) 
Erector-set draw dies save time 
Oct., p. 60 (1 p 
Hydraulic equipped, advantages of, 
July, p. 69 (2.45 pp.) 
Lamination, plus assembly, Jan., p 
37 (5 pp.) 
Progressive, designs for two, Mar., 


p. 57 (3 pp) 
Progressive, for brass telephone parts, 
Apr., p. 65 (1.66 pp.) 


Progressive, for precision rifle parts 


we } Br: too 
Punch system for, Mar., p. € 66 p.) 
Stamping, storage and maintenance 
of, Oct., p. 51 (3 pp.) 
Swaging, design of, May p 
Fe pp.) 
Drilling 
aw ar machine for, Jan., 
p. 42 (1 p.) 
Circuit boards, new method for, 
Sept., p. 58 (5 p.) 
Jig for, design of, July, f PF 
Layout, tape controlled machine for, 
Sept., p. 70 (.66 p.) 
Programming for numerically con- 
trolled, Apr., p. 58 (4.0 pp.) 
Tape controlled, at Solar 


Aircraft, 
Mar., p. 55 (2 pp.) 
Transfer line with conventional d 
ing units, Oct, p. 64 (1 p 
Turret machine, with 183 spindles, 
May, p. 70 (1 p.) 
Electrohydraulic Forming 


! drili 


Status of, July, p. 43 (1 p.) 
Feeds 
Dial, for boosting press output, Oct 
p. 65 (3.5 pp 
Fixturing 
Design of, for drilling and turning, 
July, p. 73 (2 pp.) 
Milling machine, for tape controlle 
Jan., p. 48 (2-1/2 pp.) 
Gages 
Hole location gage, Sept., p. 57 
(1.5 pp.) 
Gears 
Fixture determines tooth form re- 
quirements for, July, p. 53 (3.93 
pp.) 
Grinding 
Lapping, a clue to, of irregular sur- 
faces, Apr., p (1.0 p.) 


p 
Machine for 60” OD-ID cylindrical 
and face, May, p. 48 (1 p.) 


Machine, new, double-spindle disc 
type, with, Apr., p. 64 (0.5 p.) 
Man-made vs. natural diamonds for, 

Sept., p. 6) (2.61 pp.) 
bir aioricent for, Apr., p. 66 


Thin Darts, of, Mar., p. 64 (1.33 pp) 
Heat Treating 


Tool performance aided by, May, 
p. 54 (3.66 pp.) 

Too! steels, of, Mar., p. 51 (4 pp) 

Tool steel troubleshooting, Sept., 
p. 53 (4 pp.) 

Hydraulics 

Power packages, filtration of, Sept., 

p. 59 (2 pp.) 


Machine Tools 
New, cutting costs by use of, Aug, 
p. 60 (1 p.) 
New jig borer-miller, 52 
(.55 p.) 
New Warner G Swasey automatic 
chucker, June, p. 52 (.66 p) 
Preview of Chicago Shows |, Aug., 
p. 58 (8.8 pp.) 

Preview of Chicago Shows !1, Sepr., 
p. 69 (17.8 pp.) 

Standardizing dimensions of, 
p. 47 (1 p.) 

Tape controlled layout drilling ma- 


Aug., Pp 


June, 


chine, Sept., p. 70 6 pp.) 

Tape controlled vertical borer- 
miller-driller, Sept., p 16 (.66 
p ) 

Machining 

Ceramic tools, with, June, p. 48 
(2.9 pp.) 

Faster speeds, design linked for 
economy, Mar., p. 48 (3 pp.) 

Hi-temp alloys, of, Feb, p. 51 (1.9 
pp 

High efficiency, calculator for de- 
termining conditions for, Sept., 
p. 68 (1 p.) 

High speed turning, with carbides 
and ceramics, Aug, p. 45 (2.33 
pp.) 

Milling with ceramic tools, Sept., 
p. 64 (1 p.) 

Research, use of radioisotopes for, 
Oct., p. 6 (3.16 


pp.) 
Titanium, of, May, p. 63 (3.34 pp.} 
Tungsten, of, Feb., p. 56 (3 pp.) 
Maintenance 
Machine, scheduling, for, Feb. p 
62 (1.3 pp.) 
Management 
Businessman’s role in political action, 
Mar., p. 7 (2 
Depreciation, understanding of, Feb., 
p. 41 (2.3 pp.) 
+ oe appraisal, Apr., p. 55 (2.0 
pp. 
European expansion, cash in on, 
Mar., p. 45 (2.66 pp.) 
Foreign competition vs. standard of 
living, Jan., p. 33 (1 p.) 
Getting the breaks in engineering, 
Sept., p. 8 (1.9 pp.) 
In-plant communication machine 
monitors speed, Aug., p. 50 (2.1) 
makes 


pp.) 

Maintenance, money, Apr., 

p. 9 (2.5 pp.) 

Leasing, J G L Plan for, Feb., p. 
63 (66 p.) 

Supervisory development, Mar., p. 61 
(2.25 pp.) 

Value Engineering, a tool, Feb. p 
39 (1 p.) 


Manufacturing 
Methods, in 18th century, July, p. 45 
(4 pp.) 
Marking 
Contoured stencils speed part mark- 
ing, June, p. 55 (1 p.) 
Electrolytic, on a production basis, 
Jan., p. 56 (2 pp.) 


Materials 
Vinyl clad steel draws easily, Oct., 
p. 61 (1 p.) 
Measurement 
Surface plate flatness, using geom- 
etry of sphere, Aug, p. 41 (4 
pp.) 
Milling 
Ceramic tools for, Sept., p. 64 (1 p.) 
Tape controlled, tooling up, Jan., 


p. 48 (2-1/2 pp.) 


Patents 
Infringement, protection against, 
Aug., p. 83 (2 pp.) 
Inventions, who owns, Jan., p. 58 
(1.75 pp.) 
Plating 


een, versatile, Mar., p. 76 (1 
p. 
Pneumatics 
Circuits, fill-in approach to, Mar., 
p. 66 (5 pp.) 





TOOLING & PRODUCTION 


Pressworking 
Dial feeds boost press cutput, Og 
p. GD (3.5 pp ; 
Die, carbide, for laminations, Feb 
p. p. j 
Hole punching and notching, too} 
for, Oct., p. 80 (3 Op oong 
Laminations, of, and assembly J 
’ , 1 
p. 37 (5 pp. 
Precision progressive dies for rit, 
parts, Oct., p. 55 + pp.) >» 
Stacked stampings save mone 
p. 52 (1 p.) 
Vinyl clad steel adds color to s¢ 
ings, Oct., p. 61 (I p.) 
What’s new with the stampers 
p. 51 (3 pp.) he 


Quality Control 

Automatic inspection an ing of 
tiny parts for, Feb., - Pa 

Bonus plan for, May, p. 49 (1.7 pp) 

Caliper, for measurin undercyt 
walls, Feb., p. 70 (.66 p.) 

Heavy assembly, for, Feb., p. & 
(3 pp.) 


Managing, for profits, Jan. 
(2 pp.) i 


Portable surface inspection 
july, p. 78 (1p) 
Portable torque tension test, 

for, June, p. 69 (.7 p.) "= 
Systems, installation of, 

ak May, p. @ 


Workmanship, May, p. 4] (] p.) 


Reaming 
Close tolerance, Mar., p. 60 (1. 
Solid carbide tools, with, ne 
55 (3 pp.) : 
Reliability 
Reliability—A new tool, Ma 
(1.86 pp.) wR 


Shape Cutting 
Flame cutting method speeds pro- 
duction, Sept., p. 118 (1 p) 
Tracer controlled machine for, July 
p. (1 p.) / 
Spinning 
‘Big Stuff’, hot- 
p. 52 (2 pp.) 
Sub-Zero Temperatures 
Material processing with, July, p. 62 
(3 pp.) 
Threading 
Machines, indicator 
Apr., p. 67 (1.00 
Tolerancing 
True position, 
Oct., p. 58 
Tool Steels 
Diagnosis and cure of 
Sept., p. 53 (4 pp 
Heat treatment of, Mar., p. 5I 
(4 pp.) 


and cold, Jan, 


for alignment of. 
pp.) 
graphic analysis of, 
4 pp.) 


trouble with, 
) 


Selection of, card chart for, Oct, 


p. 68 (.5 pp.) 

Selection and heat treatment of, 
May, p. 55 (3.66 pp.) 

Tooling 

Cut-rate, and methods, Apr., p. 5I 
(3.75 pp.) 

Hole punching and notching, Oct., 
p. 80 (3 pp.) 

Hydraulic combinations save time, 
Apr, p 63 (1.5 pp.) 


Use of nylon for, June, p. 53 (2 pp 
Transfer machine 


Chip removal, in, Feb., p. 43 (6 


p. 
Se-patten, for rifle parts, July, p. 82 
(1 p.) 


Turning 
Automatic, with new turret lathe 
Feb., p. 55 (.6p.) 
Ceramic tools for, Oct., p. 72 (7 


pp.) 
Indicator for, Feb., p. 64 (1.3 ppl 
Fully powered, with new VTL, Jam, 
p. 36 (1 p.) 

High speed, with carbides and a 
ramics, Aug., p. 45 (2.33 ppd 
Longe rings, fixtures for, July, p. 8 

(2 pp.) 


Screw machine, with, to eliminate 


second operations, Feb. p. # 
(2.6 pp.) 
Ultrasonics ; 
Sonic energy as a production tool 
June, p. (2 pp.) 
Welding 
Machine tool bases, of, 
models for stress analysis in, 
p. 51 (3 pp.) 


Titanium, of, May, p. 63 (3.34pp! 
Welded construction of tapping me 
chine, Aug., p. 47 (2.26 pp.) 



































For HIGH SPEED 


DRILLING 


Precision and Sensitive 
| High Speed Model R-53 


Built for precision, sensitive 
drilling, trom No. 80 to 14 
diameter drills. Spindle and 
chuck indicated and guar- 
anteed to .00075”. Drills to 
center of 6” circle, 
travel 21'4 Sp 
3000" ‘and 6000 
curate, adjustable depth 
gauges. Bench or pedestal 
type. Also in multiple spin- 
dle units—with two to six 
individually motor driven 
spindles. 


1500, 





High Speed Model AF-7B 


Built for pee a od 


from No. Oo diam- 
eter drills. Drills to the 
center of an 11%” circle. 


yertical gid ahead — 8”. 
ndle travel 

pate 750, 1500. 3000, 6000 

RPM. Spindle chuck indi- 

cated and guaranteed to 

00075”. 








High Speed Model “U.S.” 


Built ag precision , drilling 

from to 14” diam- 

eter drills. Drills to_ the 

center of a 6” circle. Spin- 

dle feed 2'4”. Maximum 

ees chuck 
ai 


chuck 





| All these machines built in accordance with 
U. S. Government Specification OO-D-676a. 





| | High Speed Hammer Co., Inc. 


307 Norton St. Rochester 21, N. Y. 
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49 (7 bp 
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Feb., p. & 
, RY FOR INTERNAL INSPECTION 
an., p. 9 
ctio it - 
hes @ 0.10" AND UP. . . That's the point 
seater used of entry requirement . . . to provide your 
May, p. 43 inspectors the chance to use the out- 
é : standing National Fontar Borescope and 
“1 (1p thus give them the brightest, distortion- 
free, close-up view of the defect in “‘in- 
o a 33 6p accessible’’ interior surfaces of the cast, 
: drawn, welded or molded product... . 
from inches deep to many feet. 
May, p. 9 : 
: Find out how its use can be a time and 
cost saver while it up-grades your Qual- 
pn ity Control. Just send for our “Bore- 
ne for, “Sul scope Catalog.” 
cold ENGELHARD HANOVIA, INCORPORATED 
7 NATIONAL ELECTRIC INSTRUMENT DIVISION 
92-21 CORONA AVENUE « ELMHURST 73, NEW YORK 
_ July, p. 62 7 Sa £ 
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Drill Press Automation ? 


GENERAL TOOL DIVISION 
THE GENERAL FIRE EXTINGUISHER CORP 


140 Washington Bivd., Culver City, ( 








CENTERS 











tue | [VE 


you weed. Wis 


NEW CATALOG! 


“five centers 
electric etchers 

) demagnetizers, 
jachometers 



























® Tells how to select Ideal 
Gold Band Live Centers to fill 
your needs exactly. Over 40 
different sizes and styles in 

4 models—Universal, Pipe Point, 
Multi-Duty, Heavy-Duty 
—custom quality performance 

at production prices. 














WRITE FOR FREE COPY 




















* IDEAL INDUSTRIES, Inc. . 
$  1334-K Park Ave., Sycamore, Ill. 4 
: Send me the new Ideal Live Center 
. Catalog. ° 
~ Name Title : 
3 Company : 
$ Address 5 
: «City Zone____State. : 
. . 
oo ++» + Sold through Leading industrial Distributors» + + +» > 









CIRCLE INFORM-A-GRAM KEY NO. 1374 





138 
ADVERTISERS’ INDEX 

Accurate Instrument Service Co. .. . 132 
Ace Drill Corporation ............ 94 
Acme Industrial Company ........ 104 
Acme Tool Corporation .......... 119 
Acro Metal Stamping Co. ........ 125 
Aget Manufacturing Co. ......... 107 
Bile GORE .g . ko 6.0.6 cc cston 109 
Allegheny Ludlum Steel Corp. .... 67 
Almco, Queen Prods. Div., 

King-Seeley Corp. ..........-.- 134 
Alpha-Molykote Corp. ..........- 107 
American Drill Bushing Co. ...... 3 
American Optical Company ...... 12 
ese 84 
Armstrong Brothers Tool Co. ...... 118 
Atlas Press Company, 

Clausing Division ............ 9 
Balas Collet Mfg. Co. ........... 140 
Bald Eagle Corporation .......... 123 
Barber-Colman Company ......... 10 
ems © Gem, GOB. cece ccc 26 
Bellows-Valvair Divs., IBEC ....... 82 
H. L. Bushman Co., Inc. ......... 121 
ee ge 122 
Central Safety Equipment Co. ....117 
Chicago Tool & Engrg. Co. ...... 117 
Cincinnati Milling Machine Co. .... 63 
Clausing Division, 

Atlas Press Company ......... S 
Cleveland Instrument Co. ........ 126 
Columbus Die-Tool & Machine Co. .120 
Genter Cee .. 6c. kc emcee 128 
Contract Services Directory ....... 110 
Cook’s Lead Hammer Service ...... 105 
Ce IID 5 nood sone ce cess 100 
NN I Oo ieee oa nw ones 121 
Rake GCosmeetles® ......260s cece 108 
Danly Machine Specialties, inc. .... 34 
Dayton Perforators, Inc. ......... 38 
Dearborn Gage Co. ...... 86, 105, 121 
Delta Power Tool Div., 

Rockwell Mfg. Co. ........... 14 
Detroit Testing Machine Co. ...... 127 
DeVlieg Microbore 

Div. DeVlieg Machine Co. ..... 69 
The DoAll Company ............ 27 
Dumore Company .............. 21 
SN ION os nk aie ee oe 124 
Economy Engineering Co. ........ 118 
Edlund Machinery Corp. ......... 96 
Edmund Scientific Co. ........... 125 
Eisler Engineering Co. ........... 121 
Enco Manufacturing Co. ......... 109 
Engelhard-Hanovia, Inc. ......... 137 
Erickson Tool Company ......... 40 
SS ee 102 
Field Tool Supply Co. ....... 93, 109 
i A Cee Ge GR eee cence 125 
I os. on: eg es. ws as ar ot TT 24 
Gaertner Scientific Corp. ........ 110 
Gatco Rotary Bushing Co. ........ 107 
Genesee Manufacturing Co. ....... 125 


General Tool Div., 

General Fire Extinguisher Corp. . . 137 
Gisholt Machine Co. ............ 99 
Ge I SG nee ee ewan 127 


Hamilton Tool Company ......... 29 


eee ee ere 130 
Hannifin Company, a Div. 

of Parker-Hannifin Corp. ... .33, 101 
Hardinge Brothers, Inc. .......... 65 
Havir Manufacturing Co. ........ 134 
ee eee 105 
High Speed Hammer Co. ......... 137 
Huebner Publications, 

Ey es Groin arate ce taces 98, 118, 126 
Hughes Aircraft Co. ............ 88 
Wm. T. Hutchinson Co. ......... 109 
Hydraulic Press Mfg. Co. ......... 19 
Ideal Industries, Inc. ............ 137 
Industrial Tectonics, Inc. ......... 126 
Ingersoll Milling Machine Co. ..... 36 
Jergens Tool Specialty Co. ....... 122 
C. E. Johansson Gage Co. ....... 97 
Jones & Lamson Machine 

Me wc cay eee aoe Ft, Vay Pes Oe 
Kearney & Trecker Corp. ........ 91 
Kidde Precision Tool Corp. ....... 121 
Sh ff ree re 128 
Lamina Dies & Tools, Inc. ........ 23 
Ra NE GG an cles cs ee 5 2 o cheieee 105 
a ek: ee 31 
Lepel High Frequency Labs. ...... 133 
See I I a ol aged a a oo ees 131 
Linderme Engrg. & Service ........ 132 
F. J. Littell Machine Co. ......... 122 
Mead Specialties Company ........ 122 
Metal Carbides Corp. ........... 87 
Metallurgical Prods. Dept., G.E. ... 90 
W. F. Meyers Co., Inc. .......... 118 
Micrometrical Mfg. Co. ......... 18 
Mohawk File & Tool Co. ......... 132 
Mohawk Tools, Inc. ............ 13 
Moore Special Tool Co. .......... 35 
NN I ics Se wisn! gland snake alte 106 
Northwestern Tools, Inc. ......... 105 
O’Neil-Irwin Mfg. Co. .......... 16 
Optical Gaging Prods., Inc. ....... 89 
Parker-Hannifin Corp. ........ 33, 101 
Pipe Machinery Co. ............ 22 
Pope Machinery Corp. ........... 85 
Prebco Bushing Co. ............. 124 
Precise Products Corp. .......... 134 
Precision Tool & Mfg. Co. ........ 133 
Procunier Safety Chuck Co. ...... 134 
Producto Machine Co. ........ 30, 97 
Reid Tool Supply Co. ........... 106 
eS ere 108 
Rockwell Mfg. Co., 

Delta Power Tool Div. ........ 14 
Reckwin Mfg. Co. ............. 97 
Rotor Tool Company ........... 25 
S & E Machine Products, Inc. ....120 
Sales Service Mfg. Co. ..124, 132, 135 
Scully-Jones and Co. ............ 111 
The Sealube Company ........... 105 
Service Machine Co. ............ 132 
The Sheffield Corporation ........ 95 
Sheldon Machine Co. ........... 124 





TOOLING & PRODUCTion 


CHICAGO 1: 
Robert R. Pierson 


333 N. Michigan Ave. 


FRanklin 2-4811 
CLEVELAND 18: 


Jerry J. Miller 
1975 Lee Road 


FAirmount 1-4040 


DETROIT 2: 


R. F. Pickrell & R. M. Prymuski 
318 Stephenson Bldg. 


TRinity 1-0790 


NEW YORK 17: 


Jack Bain Co. 
545 Fifth Ave. 


MUrray Hill 2-3345 


NEW ENGLAND: 


E. P. Meade, Jr. 


454 Statler Office Building 


Boston 16, Mass. 


Liberty 2-9677 


WEST COAST: 


Pugh & Rider Associates 
Los Angeles 17, California 
M. D. Pugh & J. M. Rider 
1709 West 8th St., Room 404 
HUbbard 3-0537 


Palo Alto, California 


Hunter Vinton 


16 Crescent Drive 
DAvenport 5-4815 
















Shore Instrument & Mfg. Co. -.. 110 
Sintercast Div., Chromalloy Corp. | 9 
Standard Tool & Mfg. Co. ........ » F 
Star Stainless Screw Co. .... 135 
Superior Steel Products Corp. ... 13 
Sutton Tool Company ..... e 
Syntron Company .............. 105 & 
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Thriftmaster Products Corp. ...... 7 
Titan Tool Supply Co. .......... 135 § 
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Twentieth Century Mfg. Co. ..... 107 
United States Diamond Wheel Co... 4 | 
Universal Engineering Co. ..... 640 
Vascoloy-Ramet Corp. en . 
Vernon Devices, Inc. ............ 128 
Vulcan Tool Company ........_. 94 
Wales-Strippit, Inc. és eos ae 
Wallis Sales Corp. .............. %4 
Wardwell Mfg. Co. ....... ‘a Sree 
Watts Brothers Tool Co. ........ 122 
Weldon Tool Company .......... 8 
Wells Manufacturing Co. ....... 133 | 
Wespo Div., Vlier Engrg. ........ 103 
Wetmore Tool & Engrg. Co. ..... 129 
Wheel Trueing Tool Co. ......... 7 
S. B. Whistler & Sons, Inc. .......117 
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Wilton Tool Mfg. Co., Inc. ...... 129 
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The Yoder Company ............ 111 
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A lick OF AN ALLEN WRENCH 
tr 3 
ES 
loosens the socket head screws—the removable 
caps are pushed up through the bushings . . . then 
the punch holder virtually floats on the guide pins. 
That makes it a simple matter to lift the punch 
holder off the die shoe. Tilting or uneven lifting is os > at Smash-Ups 
i ig tter cause pi 
not a factor when removable cap pins are used. a bushing. seizure, de seaes 
-PE'C ARC a . > screw pulls out of retaining washer 
THERE’S ABSOLUTELY NO TROUBLESOME » 2 them thee euutdiias tens ofl ote 
BINDING IN PARTING DIES. and cap act as guide to prevent 
Prymeski costly die damage. 
WRITE FOR 24 PAGE CATALOG 
™ UPERIO 
STEEL PRODUCTS CORP. 
Ss 2754 SO. 19TH STREET MILWAUKEE, WISCONSIN 
ornia AND CHESHIRE, CONNECTICUT 
Rider 
Room 404 


One man parts large die set in a few minutes with Superior 
Removable Cap Guide Pins 


NOW ON ALL SUPERIOR DIE SETS IN DIAMETERS FROM 1'2 UPWARD 
AT NO ADDITIONAL COST. 


CIRCLE INFORM-A-GRAM KEY NO. 139 





"Three months ABO, 

carbide pads were in- 
stalled. Since then no ( 
finger adjustment has o 
been needed, nor have the 
pads shown any wear." 


"Original pads ee 
eration, two Ss 

te day, five days ed 

week on same job — 

once wore out a set 


vads per week." 


CARBIDE 
PUSHER 
PADS 


Production results like these were accomplished by Balas Dial 
Adjustable Tension Pushers and permanently tensioned Model 
*‘A’' Master Pushers equipped with Balas Carbide Pusher Pads. 
Long, trouble-free operation, greatly reduced down-time and ex- 
ceptionally low scrap losses are some of the ways you save when 
you use Balas Carbide Pusher Pads... and they outlast several 
sets of ordinary pads. 

On any automatic, a combination of Balas Master Pushers and 
Carbide Pusher Pads is the most productive, the most economical 
tooling you can use. Equip your machines now and be convinced. 


Write for literature and prices now. 


U.S. Patent Nos. 2,752,161; 2,833,545; 2,836,425 


BALAS COLLET MANUFACTURING CO. 


CLEVELAND 14, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 140 





